
320 MONTHLY WEATHER REVIEW. JULY, 1903 

slowly and therefore intermediate between types A and B. 
Some important physical and aeteorological significance 

must be attached to the indraft of air to points in front of the 
center and not to the center itself. The trajectories repre- 
senting the inflowing air may be continued, in the particular 
case referred to, for distances beyond the region of circular 

rents are not primarily clue to the previous existence of a cen- 
ter of disturbance, but to some more dominant cause which 
directs their trajectories to points successively approached by 
the center of circulation. It may be noticed that the direc- 
tion of motion of the center with regard to the motion of t>liehe 
dominant winds stands in the relation of west to southwest or 
of southwest to south, and possibly the inblowing wind may 
be the determining cause of the inotion of the lmronietric 
minimum. 

The details of the storni of February %-27, 1903, for which 
the trajectories were tlrawn are given in a paper reail before 
the Royal Meteorological Society on June 17, 1908. 

isobars, and it would therefore appear that  these stron, 0 car- 

THE METEOROLOGICAL WORK OF THE EXPEDITION 
TO THE BAHAMAS.’ 

I<y Ilr. 0 I,. 1‘:3>siy, hectiam Ilirretoi 

Leaving Baltimore June 1 on the two-masted schooner 
W. H. I l a i i  Ntrntt., with the scientific expedition sent, out under 
the auspices of the Bidtinlore Geographical Society, I arrived 
at Nassau, Bahama Islands, on Julie 17. Storins, calins, anil 
head winds niarliecl the entire voyage outward, inaking i t  dif- 
ficult to secure reliable instrunieiital records of the went8her 
and temperature o f  the water. However. soine interesting re- 
sults were obtained which will be discussed in a selmrate 
report. Arriving a t  Nassau. a thermograph, barograph, hy- 
drograph, and pluviograph were installed a t  the cable ofice 
by the courtesy of Mr. P. H. Burns, superinteudent o f  the 
Bahamas cable. Mr. Burns also kindly attended to these self- 
recording instruments clnring niy aliseuce froui Nassau, enab- 
ling me to obtain continuous records of the temperature, pres- 
sure, humidity, and time of occurrence of rain for a period of 
about thirty clays. from June 90 to July 20 .  F P C ~  the colo- 
nial records I liad co1)iecl tlie iiioiithly and annual mean values 
of meteorological observations for a period of five years. 

During m y  short stay of two weeks a t  Nassau I succeeded 
in obtaining some interesting records of temperature, pressure, 
and humidity of the upper atmosphere l ~ p  menus of the Weather 
Bureau kite eq~iil~iiient, which I hope will also prove to be of 
some value in defining the vertical rate of cliange in atmos- 
pheric conditions in these latitucles. Light winds are the rule 
in the islands during the suininer iiiontlis, and it was  only on a 
few occasions that favorable opportunities were presented for 
flying kites. However, five ascents were made to elevntions 
varying froiii 3500 to approximately 8000 feet. The highest 
elevation was attained by the use of a launch. Steaming into 
the wind we were enabled to obtain a somewhnt increased 
wind velocity. Apparently the wind velocity decreases rapicllg 
after nn elevation of 5000 to GOO0 feet, i t  being diEcult to cle- 
tect any motion in the clouds above the lower cumulus layer. 
The results will be discussed a t  the earliest opportunity. 

On the return trip, which was macle under more faVOralJk 
conditions than the outward voyage, an interesting series of 
observations of water temperatures was macle from Nassau to 
Baltimore. While passing through the Gulf Stremi the tem- 
perature of the water was noted every half hour or oftener. 
Good records were also obtained by means of the thermograph, 
barograph, and hylrograph. 

I n  addition to the nieteorological duties noted above, a 111ng- 

Under (late of Augurt 1, Dr. 0. L. FaA:: relioi’ts hi+ rrtnru to Bnlti- 
more from the Ballamti Islanil, m i l  gi\ t’< soiur hlea o f  the wcirli aim)tu- 
plished. 

-~ ~ ~~~ -~ 

netic surve; of the islands was made. Declination, dip, and 
relative intensity were measured on the islancls of New Provi- 
dence, Hog, Watlings, Long, and Abaco. Observations made 
in past years in these islands included only the element of 
declination. A self-registering tide gage was also installed 
by me. The magnetic instruments and tide gage are the 
property of the United States Coast tind Geodetic Survey. 

The generous cooperation of the Weather Bureau with the 
Baltimore Geographical Society has been greatly appreciated 
by the director of t he  expedition, and due acknowledgments 
will be niacle in the oficial publications of the results of the 
exliedition. 

CLIMATOLOGY OF COSTA RICA. 
Communicated by Mr H. PITTIER, Director, PIiy4ir81 Geographic Institute. 

[For tables see the laqt page of this REVIEW prrreding the charts.] 

Notrs o ) ~  tlw rwnfhw.-On the Pacific slope the rain was un- 
c~iin~iionly scarce, the month showing regular alternations of 
short periotls of two, three, and four (lays of clrought, sepa- 
rated by others of one nncl two days nit11 nioclerate rainfall. 
On the 35th the rain began falling daily and the 38th, !29th, 
mil 31st mere iiiarlied liy heavy showers. I n  San Josh, pres- 
sure and temperature mere about norinal, and the relative 
liniiiiclity a little less than tlie mean. Sunshine, 144 hours 
against a n o r i d  of 11% On the Atlantic slope also there was 
a warcity of rain, excepting at, a few stations :It the foot of the 
Conlillera and at, Turria1l)a and Paraiso in the Reventagon 
Valley, where the fall showed an excess. On July 10 a cyclone 
crossed the plains of Sta. Clara in :in E-TV direction, causing 
iiiuch dauiage to the lmnann plantations. 

,V)/+.s o)J r,n,.f7,/1/~/~Xr,s.-J~ily 23, 7” 20’” a. in., slight shock 
NW-SE, intensity 11, duration 3 seconds. 

____ ~~ 

OBSERVATIONS OF SOLAR RADIATION WITH THE 
ANGSTROM PYRHELIOMETER AT ASHEVILLE 

AND BLACK MOUNTAIN. N. C. 
Ry hlr. A. H. K I M B ~ I L ,  Awibtant Editor. Momthly \Vt,athrr RI \ iew,  dated July, 1903. 

The A n g s t r h  coinpensatin:: pyrhelioineter, No. 28, used by 
Davis and Pierce’ a t  Providence, R. I., from November, 1901, 
to September, 1902, was installed by iiie a t  Asheville, N. C., on 
Noveniber S, 1902. in accordance with instructions received 
froiii the C,hief of Weather Bureau. The point selected for its 
exposure nas on the lawn just south of the Ravenscroft Hotel, 
near the crest of a ridge running north and south, with n slight 
clip to the south. The business pnrticin of the town lay t,o the 
north and east. and as soft coal was aliiiost the only fuel used 
the sinoke :it times became quite dense. particularly with light 
iiortherly winds. 

The arrangement of circuits was as clescrilwcl 1)p Professor 

Vol. S S I S ,  1). 45ti. At first the galvnnoineter was suspended 
froni the south side of the trunk of a large and nearly braiich- 
less locust tree, instead of  from the tripod, as shown in fig. 1. 
Here ail unolmtructed view of the sun was had from the time 
i t  appeared above Beaumont Mountain, nllout n mile distant, 
soiiie fifteen minutes after the time of true sunrise, until it set 
behind mountains nearly 30 miles (listant, the tops of which 
were only one or two degrees abore the true horizon. Winds 
above 20 miles per hour caused such annoying oscillations in 
the gnlvniiometer that on December 32 i t  was moved to a post 
a t  the southeast corner of the hotel porch, where i t  was well 
protected from the 1)remiliiig northwest wiiids; bu t  a t  noon 
anil again nt 4 11. UL. the tripod support of the pyrheliometer 
hail to 1)e niored a few feet to avoid the shadow of sliade trees. 

C h  December 2, a Pickering polarimeter * loaned by Prof. E. 
’ Ser Monthly Wrntlirr Review for Juiir. 1903. 1’. 275. 

Ftir a tlescrilition of this instrllltient bet? Pn~c.. Amer. Acacl. of Arts 

JIarVill in the RIONTHLT ~ ~ E 4 T H E R  REVIEW for October, 1901. 

and Sc-i. N. S. Vitl. SIII. Pp. 2943(P2. 
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C. Pickering, was installed on the lawn, and prowd to be ad- 
mirably adapted for measuring the polarization of blue sky 
light; the altazimuth inoiunting was crude and the position of 
the sun could not be cleteriniiied closer than to within half a 
degree in aziiiiutli and altitude; the pointing of the telescope 
was liable to be disturbed during an observation, since the 
vertical circle could not be clamped. 

Wishing, if possible, to obtain observations unaffectecl by 
smoke, the instruments were, 011 February 16, 190.3, remorecl 
to Black Mountain, N. C., about 16 niiles east of Asherille, 

ani1 there installed in ai1 open field surrouiideci by forest trees, 
back of  which mere inouiitaiii ranges from 2 to 7 miles distant, 
in a11 directions except west. The only smoke of any impor- 
tance a t  this point witti from trniiis on the Southern Railway, 
which passed about linlf a mile south of the station. 

The galvnuoiueter was suspended from the iiorth side of a 
post, about 10 inches in diameter, set 3 feet in the ground. 
The snrrouucliiig forests and mountaiiis broke the force of the 
wiutl soinemlint,, but the oscillations produced in the galvano- 
meter by eien a inoclerately brisk wind were very annoying. 
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2 1. 
-__  

7b.4 
b4. 0 
75. 1 
72.0 
62.9 
62.0 
62. 1 
62. 5 
62.6 
fi2. 1 
I??. 3 
12.0 
63. 9 
63. 1 
66. 5 
64;. 4 
fiY. 1 
55.4 
LY. 5 
€4.1 

At Asheville the instruments were generally read and data 

1. Galvanometer scale, with bands A and B of the pyrheli- 

2. Attached thermometer of pyrheliometer. 
3. Watch time. 
4. Ammeter, with band A of pyrheliometer exposed (the left 

band, as seen when looking from the rear) and current passing 
through B. 

5. Ammeter, with band B exposed (the one on the right, as 
seen from the rear) and current passing through A.  

6. Same as 5. 
7. Same as 4. 
8. Watch time. 
I). Attached thermometer of pyrheliometer. 
10. Sling psychrometer. 
11. Character of wind and kind and amount of clouds. 
12. Galvanometer scale, with bands A ancl B of the pyrheli- 

ometer both exposed to the sun. 
13. Polarimeter, the tube being first sighted on the sun 

and the azimuth and altitude read off. The tube was then 
revolved about its horizontal axis to a point in the sky 90" 
from the sun and on the same vertical circle with it, where 
four readings, or two determinations, of the polarization of the 
sky light were made while revolving the Nicol prism in a 
clockwise direction and the same number while revolving i t  
in the opposite direction. 

14. The blueness of the sky 90" from the sun and the clear- 
ness with which distant mountains could be seen were each 
recorded on the scale 0-10. 

recorded in the following order: 

ometer both exposed to the sun. 

J-3. 

77. 2 
is. 5 
74. 6 
71.4 
63.9 
62.2 
6u. 9 
61.5 
62.0 
62. :3 
62.0 
61. 9 
63 Y 
62 8 
lili. (I 
66. 4 
66.9 
53.0 
60.9 
58.5 

being 0.028 ampere. The principal exoeptions to the rule were 
when the sun was just above the horizon. I n  this position its 
radiation was subject to absorption and reflection from so many 
sources that irregularities in the readings were to be expected. 

This apparent difference in bands A and B has been the 
subject of much speculation. As has already been indicated, 
each observation requires that the heating effect of the sun 
on one of the bands be balanced against the heating effect of 
an electric current on the other band four times in succession, 
the bands being exposed to the sun in the following order: 

(1) A exposed; (2) B exposed; (3) R exposed; (4) A exposed. 
The mean current required to balance the heating effect of the 
sun for each of these exposures-(1), (2), (3), and (4)-has been 
computed for the four following series: 

November series: 50 Observations at Asheville between No- 
vember 10 and 15. January series: 50 observations at  Asheville 
between January 1 2  and February 13. Black Mountain series: 
43 observations a t  Black Mountain between February 19 and 
March 25. Washington series: 1 2  observations at  Washington, 
D. C., in April, 1903. 

The departure from mean of Table 2 may be compared with 
columns 6, 7, 8, and 9, of Davis's Table 2,' remembering that 
his readings were macle in the reverse order from mine; that is, 
the order of esposure of the bands in his case was H, A, A,  
B, while in mine it was d, B, H, -4. 

The rhythm in the readings has the same order of sequence 
in both cases, though lem marked in mine than his, and is un- 
doubtedly clue to lag in the heating and cooling of the bands. 
This lag was especially noticeable with band d exposed. If 
sufiicient current was switched on to quickly heat B to the 

The results are given in Table 2. 

A. 

l l t l l l l .  
I42 
271 
106 
69 
36 

143 
351 
312 
335 
335 
322 
311 
287 
273 
221 
217 
129 
86 

TABLE I.-Origincil record of pyrheliometer ant1 1wlari)twter obsrrvatiotis cct Anheiillr, N. C., Fubruciry 4 ,  lW?. 

B. 
-~ 

. ~ l i b l t l  
I 37  
254 

9Y 

:! 
25 

369 
368 
361 
3130 
350 
343 
305 
305 
255 
255 
121 
104 

izimritb. 

0 

310.4 
310.4 
325.5 
325.2 
316.9 
34;. 0 
359.3 
359. 3 

16.9 
16.9 
38.7 
38.7 
52. 8 
52.3 
61. 5 
61.1 
67. 5 

Altitude. + 900. 
~~ ~~~~ 

0 0 

22.2 112.2 
112.2 

31.0 121.0 ... .... . .  . 117.0 
37.0 127.0 

126.5 
37.5 127.5 

127.2 
35.2 125.2 

124.7 
27.1 117.1 

. . _ _ _  .... . l l l i . 8  
17. U 1117. 0 

1u7.0 
8.0 97. (I 

. .... _ _ _ .  . 97.0 
0. u 90. 2 

. .. .. .. . . . 

. .. . . . . . . . 

. . . .. ._.  . . 

,. .. .. . . . 

. .. . . . . . . . 

Radixtinu -Pgrhdiometer. 

9 3 0  8. tu. 
Y:37 8. m. 

10:30 a. IU. 
1044 a. ui.  

Baud expoad.  

16.0 
li. 9 
17. 1 
16. I 

i aud B. 

I A l l .  
11!1. 5 
120.7 
123. 0 
123.0 
123.2 
123.0 
122.5 
1 3 .  0 
124.0 
124.1 
124.5 
124.5 
122.0 
122.0 
116.0 
117.7 
132.0 
132.0 

1 1 : s  8. 1x1. 
12:31 1,. m. 
1 2 4 3  p. IU. 
1:30 p. I U .  
]:.I2 11. 111. 
25; 1'. I l l .  
3% p. Ill .  
4:W p. iu.  
4:12 p. 111. 
4:57 p. U I .  
5:05 p. ru. 

5:49 p. m .  
5:40 p. 111. 

16.4 
16.5 
18.0 
17.9 
17. 8 
18.0 
17. 1 
IF. 1 
15.6 
13.3 
13.3 
10.9 
10.6 

.r 

;si 

1 
2; 
- 

5 

13; 
262 
IO? 
55 
29 
6.4 

860 
355 
34x 
345 
%36 
32 i 
296 
289 
23n 
236 
125 
95 

- 

ct'. 

0.159 
0.563 
0.090 
0.026 
0.009 
0.062 
1.041 
1.012 
0. 9 i l  
0.971 
6.912 
0.865 
0.715 
0.6Y" 
0.465 
0.454 
0.133 
0.679 

Time. 

9:43 a. m. 
9:48 a. 111. 

1050 a. IU. 
10:55 a. 111. 
12:06 p. Ul.  
1211 p. 111. 

12:53 1). Tu. 
1:46 p. m. 

3:12 1'. 111. 

4:23 1'. u1. 

*5:53 p. Ill. 

%:I2 p. Ill. 
%:19 p. m. 

12:49 p. 111. 

1:54 p. m. 

3:18 p. 111. 
4:lS p. 111. 

5:11 p 111. 
5:16 p. UI. 

*6:U2 p. IU. 

SUU'S- 

6 5 9  . .. .. _ .  . . . 38.5 
70.3 ; 1 . 7 1 . . . . _ . . _ _ _  . _ _  .. . _ _ .  . I 85.1 86.8  

Polarization. 
~ 

~ 

1. 
~ 

96. 1 
95.2 
97. Y 
99. 5 

104.1 
104.2 
104.0 
1M1.6 
103.5 
101.1 
1 a?. 5 
103.9 
1U3. 2 
IUS. i 
1111.5 
101.7 
loo. 3 
107.5 
106.5 
105.0 

~ 

2. 
~ 

l i 4 . 5  
179.2 
173.0 
171.6 
167.0 
166.2 
166.1 
166.1 
166.1 
166.2 
165. Y 
165.9 
167.1 
166.6 
168.0 
168.1 
169.4 
le% Y 
165.0 
165.1 

I'olariiurter rrsdiugs. 

3. 
~ 

2;s. 1 
2 i 4 .  0 
278.2 
279.6 
283.2 
284.8 
265.2 
264.6 
254.7 
264.1 
284.3 
284.2 
"89 9 
2n4 I 
?ZL. 2 

?*2.0 
%!I. 0 
285.0 
286.1 

0x1. 9 

4. 
~ 

355. Y 
352.5 
353.0 
351.2 
346.1 
347.0 
346.1 
3415. 1 
346.7 
346. 4 
346.3 
346.1 
346. x 
346.9 
348.4 
:Ma. 3 
348.9 
3x2. 0 
345.9 
344.6 

NoTE.-\vatrh 15 secouds b u t .  *After suuset; sky pink aud yellow to zenith aud very brilliaut. 

At Black Mountain the sling psychrometer (item 10) was 
read last. 

Table 1 shows all the details of the observations with the ppr- 
heliometer and the polarimeter as actually recorded on Febru- 
ary 4,1902, The morning observations on this clay were made 
through clouds, and the marked fluctuations in the solar radia- 
tion and the polarization of sky light will be noted. The after- 
noon observations were made under favorable conditions, except 
that the wind was high. The readings of the polarimeter were 
fairly regular until after sunset, when darkness made accurate 
observing difficult. 

It will be noted that with band A of the pyrheliometer ex- 
posed, less current was required to bring about thermoelectric 
equilibrium, as indicated by the galvanometer, than with band 
B exposed, the average difference from 12:31 p. in. to 5:05 1'. m. 

4 1: 
~ 

155.6 
162.5 
149.9 
143.4 
126.8 
124.2 
133.0 
124.0 
124. ti 
124.4 
124. x 
1?3. 9 
121;. x 
125. 9 
132. 5 
13.. 8 
131;. 0 
108. 4 
119.1 
116.6 

~ 

- 

P. 
~ 

? I .  1 
15.2 
26.0 
31.4 
44.8 
46. 6 
47. i 
47.0 
46. 5 
46. 7 
4li. 6 
47. 1 
44.8 
45. 5 
40. 3 
40. 1 
37. 5 
58. 5 
50.5 
51. 1 

~ 

temperature of A, B became overheated, and it was necessary 
to diminish the current. A succession of increases and de- 
creases in the current would follow, until thermoelectric equi- 
librium was established. The lag was noticeable to a less de- 
gree with band B exposed. 

The mean current with d exposed averaged 0.0276 ampere 
less than with R exposed in my work, as compared with 0.0236 
ampere less in the work of Davis. The difference 0.005 is 
only one scale division on the ammeter and is not larger than 
we would expect, since the difference in the order of exposure 
brought the effect of lag upon different strips. The mean of 
(1) ancl (2 )  in my case is 0.0016 ampere greater than the mean 
of (3) and (i), while Davis found the mean of (3) ancl (4) to be 
0.0023 the greater. 

3 See Monthly Weather Review fur June, 1902, p. 277. 
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Tiiiie. 

~~ 

TABLE 2.-hfmn current with diftwntpyrheliometer ezpoeclres. 

~ _ _ _ _ _ _ _ _ _  _________________.~ 

No. 28. No. 34. 

'u Baud expoqcd. Baud ezpored. 

b V.'. 

5 

c 

2 

-4 a n a B .  A.  R. d aud B d. B. 
''' 

; 
~- ~~ __ 

'2:lOp 111.. , 
2:15 18. 111.. . 
2 27 1'. IU , . 
2.42 1'. I U .  . 

Exposure. 

o r .  Gar. .4711/>. -4llip. w. oc c;fri. I .dnIp. 1 .;;g 1 rn/. 
24.i 112.0 1 0.312 1 0.317 0.801 23.6 134.0 0.340 6 0.876 
24.R 112.0 0.310 0.323 0.811 24.0 134.0 0.345 0.355 0.887 
24. 2 111.0 0.317 0.305 0. 786 23.8 137.0 0.345 0.325 0.812 
25.0 137.0 1 0.335 I 0.321 10.779 112.0 1 0.300 I 0.303 0.741 24.8 

Series. 

(1) 
~- 

Asheville: 

Black Moootain: 

Wahington: 

November.. ...................... ,306 
January .......................... ,275 

February and March. ............. .?69 

April.. ............................ .311 

(3) 

.331 

.w9 

.3w 

.%a 

.32e 

.299 

.300 

.33e 

.306 

.269 

. "5 

.317 

Weighted means.. .............. .I .2855 1 ,3167 1 .3115 1 . ZS64 
____~_________ 

I I 

Series. 

Asherille: 
November ............. -.012 +.013 +.010 
January .............. 1 -.012 1 +.017 I +.014 

-. 012 -. OlG 
-. 013 

+ .OB5 + . @?!I5 

+. 0310 Black Mooiltain: 
Fvhniarv and March ..I -. 019 I +. 018 I +. 012 

Wsshiufion! 
April ................. .I -.016 I +.015 1 +.011 I --.010 1 +.ozfi() 
Weighted means.. .... .I -. 01.13 I +.0159 I +.olli 1 -.0134 1 + . o m  

The shifting of the zero point of the galvanometer scale 
(i. e., the reading with zero current when d and R are both 
esposed) is referred to by Davis and is shown in column 3 of 
Table 1. This appears to be purely a temperature effect. 
While installing the apparatus a t  Asheville on November 8, 
with the sun shining directly upon the galvanometer, it was 
found that when cumulus clouds were passing over the sun 
the zero of the scale shifted so rapidly that it was impossible 
to make observations. A wooden box was therefore arranged 
so as to shade the galvanometer, ancl with excellent results. 
The slow movements shown in Table 1 are quite unimportant. 
The marked difference between 5 :05 p. m. and 5 :10 1). m. is due 
to a readjustment of the instrument. 

After each reading of the ammeter the current was imme- 
diately cut off. At  the completion of each series of four read- 
ings band A was thus left exposed to the sun for some seconds, 
while band B mas shaded ancl without any current passing 
through it. The shutter was then generally arranged SO as 
to expose both A and B, to redetermine the zero of the gal- 
vanometer; but  so much time was required for B to acquire 
the temperature of d that  frequently I detached one of the 
galvanometer wires, or opened the circuit, so as to obtain the 
zero of the scale at once. A great many readings showed no 
appreciable difference be tween the zero determined by opm ing 
the circuit ancl that determined by a long esposure of both 
bands to the sun. 

TABLE 3.-Correctioiia io W~aton cmineter No. 4,?1.5. 

Meaus.. .............................. 0. tM8 ............................... ! I  4 I 1 - I I I I (0.8385 ____ 
The mean value of the solar radiation as measured by No. 28 

was only 93.6 per cent of the radiation as measured by No. 34. 
This result may be compared wit,h the comparative readings 
of these same instruments obtained by Professor Marvin' in 
October, 1901, when the mean of ten observations with No. 34 
gave for the radiation 0.8096, while rhnltaneons observations 
with No. 28 gave 0.7484, or only 91.7 per cent of the result by 
No. 34. 

Furthermore, Professor Marvin's readings shorn for expo- 
sures (l), (a ) ,  (3),  and (4) of each observation, the values given 
in Table 5, the bands having been exposed in the same order 
as by me, i. e., A, B, R, A. 

TABLE 5 .  

Ex pa ,sii res. 

___ ~~ 

Ampereh.. ........ 
Ke>lrlual5., .. ... .................. 

By H. M. Davis. 
.%ale 

reading. 
By aiumeter 

No. 4321. 

+6.5 
5. I1 
6.0 
4 5  
5.0 
4.8 
5.3 
5.0 
3.8 
2.7 

+I .  0 

Comparing Tabl(8 5 with Table 2 and with Davis's Table 2, 
we find no evidence of any change having occurred in pyrheli- 
ometer No. 28 since October, 1901; and i f  we assume that the 
observations of October 29,1901, ancl April 9,1903, are equally 
good, it follows that No. 28 gives results that are 92.0 per cent 
of those given by No. 34. 

A very critical esaniination of the 1mndR d and B of No. 28 
showed that the platinum foil of B had buckled AO as to sepa- 
rate it slightly from the copper foil back of it, just over the 
thermoelect,ric junction. This will explain why, with A ex- 
posed, a 10,ng time was required for the electric current to 
bring the temperature a t  the theriiioelectric junction on B up 
to the temperature of the junction on A. It will also explain 
why, after exposure (4), with the sun left shining on A,  when 
the shutter was adjusted to expose both bands considerable 

Nov., 1901. April, 19W. 

0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 

+ 5 . 5 .  
5. I )  
5. 5 
4.5 
5.0 
4.5 
4.5 
3. (I 
2.0 

+I. 0 
-0.5 

+x. 0 
8.0 
e. 0 
7. 0 
7.0 
6.0 
6 .0  
5.0 
4.0 

+ L O  *o. 0 

+x. 0 
7 .2  
e. 0 
6.4 
7.0 
7 .4  
6. R 
4.8 
3. n 

+2. 7 *o. 0 

Upon returning to Washington, steps were at o w e  taken 
to determine, if possible, the corrections to Weston ammeter 
No. 4315 and pyrheliometer No. 28. The ammeter was first 
compared with a similar instrument, No. 4321, which had re- 
cently been calibrated by the Bureau of Standards, ancl was 
then taken to that bureau for a direct determination of its 4 See Mcinthly Weather Review, October, 1901, Vol. SSIS, yp. 457-458. 
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time was required to bring about thermoelectric equilbrium 
at  the back of the bands. It does not explain why with band 
A exposed less current was required to balance the heating 
effect of the sun than with band B exposed. In  fact, we shoulcl 
expect the opposite effect. 

An attempt was made by the Instruinent Division to measure 
the resistance of bands .4 and R, but, unfortunately, the sur- 
face of B was scratched slightly and some of the plntinum 
block removed. 

The comparative readings of Nos. 28 and 34 inade after this 
accident occurred are shown in Table 6 and are of interest. 

28. 2 
25. 5 
30. (I 
09. 7 
%I. 8 
29. 7 

35.3 
35. 1 
33. 1 
33.9 

posures (l), (a), (3), and (4) on April 29, 30, and May 1 we 
obtain the following : 

___--____ - ~ _ _ _ _ _ ~  

Exposures j I  z+'j - 2 

125.5 311) 
125.5 312 
136. 5 310 
127. IJ 316 
I 2 i .  n 311 
127.0 319 

in9. 0 ,119 
lO!I. 0 .?2 1 
111.0 3% 
l l l . u  525 

................................ I 1  
345 
391 
3%' 
330 

1.061 
I .  lli9 
1.1l511 
1.021 

. \ i n p v r r s . .  ................... .~ 0.323 I 0:357 ~ 0.359 I 0.325 1 0.341 I +U. 034 
Cc~si<lu;rla .................... -0.018 + ( I  016 +II. 018 -0 .OIF ...................... 

~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~  ~~ 

I can not account for the residuals remaining so nearly as 
before, while the deflection of the galvanometer with both 

N#D. 34. 

TiUle. Ti niv .  
rln~'*r:l 
turt.. 

~ 

0 r, 

23. !I 
23. u 
23. H 
35. !3 
2'4 h 
26. 5 
35. 3 
06. 5 
55. 9 
?6. 9 
27. 4 
27. 9 
27. 9 
2%. I) 
28.0 
30 5 
30. 9 
30. 7 
30.0 
31.1 

...... 
~ 
~ 

'cui pvra 
trirr. 

@ '. 
24. s 
24. I 1  
24. s 
25, 5 
05. 4 
21;. I) 
26. 5 
26. 5 
26. !I 
2;. s 
26. I 1  
2% 6 
2s. 7 
2% i 

30. 11 
3. !I 
31). u 
211. Y 
?!I. 3 

29. n 

. . . . . . . .  
~ 

- 

8. 
0'. _____ 

.4. 
~ ~~~ 

4 , , i l l , + ' f P l  
3 S i  
383 
3!11 
3sx 
3i!l 
3!B 
-10" 
?!IS 
3'34 
395 
392 
384 
3Sli 
394 
379 
361; 
387 
385 
3x9 
39 I 

........ 

.--_______ 

. I  am1 R. 

; , l / ~ # l , ! ~ i , , , v l v r  
1%. 5 
1 ?2, I1 
121. !I 
121.5 
1311. 4 
121. I 1  
1 IS.  a 
11 7. !I 
11?(.3 
Il9.!I 
115. R 
1211. u 
1211. n 
i w .  5 
119.0 

121. I1 
121.5 
121. i 
1x1. 2 

12IJ. 0 

. . . . . . . . . . . .  

>rlnrirn. 

1.113 
1.0!15 
1.llOb 
1 .  1111 
1.147 
1.173 
1.172 
1.109 
1.1.u 
I. 137 
1. IW 
1. 103 
1.125 
1.081 
1.015 

1.1 IU 
1.117 
1. I57 

1.113 

I .  in1  

I .  10-1 

~- ____ 

April 25. 
11J:IJS 3. 111. 
1 ~ l : I s  :l. 111. 
Ill:?? n. 111. 
111::i5 3. 111. 
1(1:47 : I .  111. 
Ilk57 a. 111. 
11:"s R. 111. 
11:::4 a. I l l .  
11:31i :1. 111. 
l1:4l; ii. 111. 
l2:l:i 1'. 111. 
122:; 1'. 111. 
I2:"O 1'. m. 

1::Xl 1'. 111. 
i:nn 
2:ir' 1,. 111. 
2:IC 1'. 111 
":"4 1'. 111. 

1235 1 8 .  111. 

i :%4 ID, 111. 

.......... 

Tiiiic*. 

April 28. 
9:54 a. 111. 

Ik3R a.111. 
10:46 a. 111. 
103511 a. IU. 
11:W a. 111. 
1 l : I . l  3.111. 
1193 H. 111. 
11:JS 8.111. 
11:56 8 . 1 ~ .  

in:n6 a. 111. 

12:Ol p. 111. 
1?:(10 p. 111. 

1% 1'. 111. 
1::35 p.111. 
2:04 1'. 111. 
?:I4 p .111 .  

23.1 p.111. 

12:37 1'. N. 
I2:48 p. 111. 

2 5  p. 111. 

Mt.aus . , 

Time. 

343 1.11.22 
337 1.UlO 
34s 1. IJ?L 
3s' II.IIS!l 
3 s  ll.!lx!l 
337 U.!IS9 
337 II.!IIii 
3'5 n.!I51j 

............. I """" 
~~ 

N4L 2% No. 34. 

'Y . 
.4 ;rnd 8. 

1- April 2!l. 
11:118 a. 111. 
11:15 a. 111. 
11 :4R a. 111. 
11:51i a. 111. 
ll:.X 8. 111. 
l k 0 6  J. 111. 

April 30. 
l l :49  R. u1. 
11:Z a.m. 
I?:?' 1'. 111. 
10::31 p. IU. 

bray I .  
lo:% 8. 111. 
10:32 8. I l l .  
10:5i a. 111. 
1l:Oi a. 111. 

nleans. 

11: l i  n.111 
11:;o 8 . 1 1 1 .  
11:36 17. 111. 
11:44 :I. 111. 
12:M 1'. 111 

l2:14 1'. 111. 

1l:%l 3. IU.  
12:i17 11. 111 
l 2 : l l  II.111 
12:lS 1'. 111 

1IJ::il; n. 111 
l(k4:; n. 111 
IIJA5 n. 111 
11J:53 8. 111 

.......... 

29. :I 
311. 8 
xu. s 
31.2 
311. ?I 
:VI. ! I  

34. !I 
34. 1) 
35. 11 
:+I. 0 

13. I1 
1:;. 0 
13. 1 
I?. !I 

........ 

lei .  2 
12s. 0 
13s. 11 
138. i 

130.0 

13% IJ 
13% 0 
1x4 0 
131.0 

121;. 5 
126.5 
126.5 
129. IJ 

131). n 

tr. !liB 
0.973 

0.967 
0. 914 
0.953 

n. 962 

366 1 371 

1. n w  
1.1)50 
1.1150 
1. 1I.W 

1.175 
1.181 
1. lSS 
1.175 

1.055 

12.4 104.5 344 
I?. 0 124.5 
12. 5 341 
12. 1 

... . . . . . I  0.94lJ ......... I ......... 

On April 28, 1903, the zero of the scale was determined with 
both bands exposed to the sun. The change in the sign of 
the difference between the ammeter reacliligs with the current 
through bands A and B, respectively, was noted. and inresti- 
gation Rhowed that the zero of the scale thus cleterininecl was 
about 25 scale divisions in error; in other words, with both 
bands exposed to the sun there was a current through the 
galvanometer, due to  tlie fact, tliat A acquired a higher tem- 
perature than B. On April 29, 30. and May 1 the zero of the 
scale mas determined with the circuit open. Very little error 
in (,)' resulted from this erroneous cletermination of the zero 

measured by No. 28 on that date, was H9.6 per cent of the rnilia- 
tion as measured by No. 34, while on April 2!), 30, ant1 &lay 1 
it  was 89.1 per cent. 

Computing, for No. SS, the mean current einployed with es- 

of the scale on April 2S, however. since the mean radi a t' 1011, as 

bands exposed shows that d absorbed so much more heat 
than I:. unless the resistance of B was increased when its sur- 
face was scratched, :is niay have been the case when we con- 
sider its extreiue thinness. This would also seem to indicate 
that the re:ison why band 11 has all along required less cur- 
rent to heat it than lmncl d is that a slight fracture a t  the 
point where it 1)ucklecl increased its resistance. A second 
accident to band H, while an attempt was being macle by the 
Instrument Dirision to blacken the scratched surfnce, dam- 
aged i t  so seriously as to prevent further investigntion of its 
err om. 

Early in June. 1903, a new set of bancls, equivalent to a new 
pyrlieliolneter. and called by Angstrijm NO. 41, was received 
liy tlie Weather Bureau apparently in excellent condition, nnd 
the comparative readings in Table 7 were made. 

The means of the 6 sets of readings by the two instru- 
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mente differ from each other by less than 1 per cent. On 
October 25, 1902, Professor Marvin6 compared pyrheliometer 
No. 34 with No. 31, the mean of the results by No. 31 being 
1.106 calories, and by No. 34, 1.100 *calories, also a dif- 
ference of less than 1 per cent. The Angstrom pyrheliome- 
ters Nos. 31, 34, and 41 are therefore in practical agreement, 
while the indications of No. 28 are only 92 per cent of the in- 
dications by the other three, and i t  is fair to assume that this 
difference has been constant ever since the instrument was 
received in October, 1901. The values of the radiation indi- 
cated by No. 28 have therefore been divided by 0.92 to obtain 
the Q of Tables 8 and 9. This*() is believed to be comparable 
with the results obtained by Angstrijm with his similar ani1 
standard instrument in Europe. 

that  the stations are west of the seventy-fifth meridian. The 
sun’s altitude, in column 3, was computed for the Asheville ob- 
servations, but for the Black Mountain observations it was ob- 
tained from the vertical circle readings of the polarimeter, 
which were checked each day a t  apparent noon by computa- 
tion from the formula h = colatitude + sun’s declination. A 
correction was also applied for the difference in time between 
the pyrheliometer a ~ l d  the polarimeter observations. 

The number of atmospheres through which the solar rays 
hac1 to pass, 5, of column 4, was obtained by interpolation in 
the tabulated values of Bouguer‘s formula given on page 22 of 
R. Railau’s Actinomttrie, Paris, 1877, the interpolation being 
facilitated by a table of cosecants of h for each degree; the 
interpolated values thus obtained were multiplied by the ratio 

Tinir. 

June 16. 
10:M a. ru 

1 l : IY  a. 111 
11:24 a. III 

Juue 18. 
9:JS a. IU 
9:51 a. ni 

10:20 a. 111 
10:40 8. 111 

I l:M)U. N 

12s p. m 
1::3 1,. m 
236 p. m 
2:17 11. ru 

Means 

OCI  
2s. s 
2s. P 
2s. 5 
2Y. 0 

22. s 
22. 9 
24.8 
23. 9 
27. 1 
2s. 0 
28.0 
28. 2 

.I and B. 

‘ a / m i i o i i i O i  
117.5 
120.0 
120. 0 
121.0 

109.5 
109. 5 
110.0 
114.0 
119. 0 
121. (I 
121.5 
122.5 

. . . . . . . . . . . . 

__ 
.4. 

~ 

I ) I 1  nlr’fs,’. 
34s 

3s9 
355 

341 
as5 
381 
3Sli 
391 
390 
3i7 
3i5 

s w  

. . . . . . . . . 

~ 

B. 

I l l l l l r  / , ‘ I  
3.54 
3% 
3b6 
:I45 

3s4 
3119 
382 
381 
391 
393 
ais 
3i4 

. . . . . . . 

~ _ _ _ _ _ _  

l in ie .  
Temper: 

i 11 re. 

~ ~ ~ ~ ~ _ _ _ _ ~  

Juue If i .  O(! 

11 :03 a. 111. 30. 0 
1 1 : l  I a. in . :1D. 5 
11:IG a. 111. 30. 5 
Julie 18. 
0:55 a. 111. 24. R 

1U:U4 a. n i .  26. I) 
mri7 8. 111. 26.2 
1 I l : l X  R. 1 1 1 .  26. 9 

1:41 1’. 1 1 1 .  29. 5 
1: i l  1’. 111, 29. 5 
I:% 1). 1 1 1 .  30. 1 
?:04 1’. 111. ?Y. 5 

1 1  :ri3 a. 111. 29.5 

Baud exposed to SIIU.  

.4 aiid 8. 
~~~ ~ ~ 

f ; ~ l / ~ ~ l l l o l l l ~ ~ / ~ ~ ,  
131.0 
12s. 5 
1%. 5 
12s. 5 

126.8 
126.5 
126.6 
121;. 5 

1%. U 
121;. 1 
125. Y 

1215. n 

. . . . . . . . . . . . 

:I. 

1 ,lllild6~r. 
.375 
3i4 
3 i 4  
A ,  1 

376 
37s 
3i8 
374 
3 7  
3 i 4  
3iO 
369 

. -- 

. . . . . . . . 

(2‘. 

f ~ l / o r ; P 8 .  
1.059 
1. U4R 
1.04s 
1 04s 

1.026 
1.1136 

1. u:3G 
1.03i 
1.032 
1.021 
1.016 

1.037 

I .  r i x  

I n  Tables 8 a i d  9 are given the observations obtained at  
Asheville and Black Mountain, N. C!., respectively. An effort 
was made to obtain nine complete observations each clay at  
about hourly intervals, but until the new rheostat constructed 
by Professor Marvin was received on January 39, 1903, it was 
only possible to measure the radiation when the sunlight was 
sufliciently strong to cast a clistinct shadow. After that date 
the radiation could be measured whenever the clouds were 
sufficiently thin to permit the sun’s position to be determined. 

A t  Asheville 84 observations on thirteen clays were obtained 
in November; 83, on thirteen clays in December; 129, on 
twenty clap in January, and 53 observations on nine days dur- 
ing the first half of February. At Black Mountain 134 ob- 
servations on twenty-one days were obtained between Febru- 
ary 19 and March 26, inclusive. 

The pyrheliometer was not in working order from December 
1 to December 6. inclusive, so that, omitting Sundays and holi- 
days, a t  Asheville 52 per cent of the possible nine observations 
per day were obtained during November; 4G per cent during 
December and 55 per cent during Janultry, during which 
months observations were taken only when the sun was shilling 
brightly enough to cast a distinct shadow. At  Asheville, dur- 
ing the first half of February, 48 per cent, and at  Black Moun- 
tain, between February 19 a i d  March 36, 50 per cent of the 
possible observations were obtained, and they were taken 
whenever the position of the sun coulcl be seen. 

In Tables 8 and 9, column 1 gives the date and the seventj- 
fifth meridian time of the observations, the time being the 
mean of the time of beginning of exposure (1) and the entling 
of exposure (4) of the pyrheliometer bands. The hour angle in 
column 2 is obtained from coluinii 1 by applying the equation 
of time and a correction for the number of degrees of longitude 

6See Monthly Weather Review for October, 1901, Tol. SUS, yli. 
457, 458. 

44-3 

of the actual barometric pressure ,R, to the normal atmospheric 
pressure a t  sea level, 29.92 inches. 

In column 5 0’ is the number of calories of heat received 
each minute upon a square centimeter of surface normal to 
the sun’s r a p ,  as ineasurecl by pyrheliometer No. 28. Dividing 
f,)‘ by 0.93 to correct for the instrumental error of No. 28, we 
obtaiu in column 6. 

The sling psychrometer, from which the air temperature t ,  of 
column 7, the relative humidity R. H., of column 8, and the 
vapor pressure P, of coliunn It, were obtained, nas whirled in 
the shade of a tree, and at  Black Mountain, on the bank of a 
small stream. The barometric pressure R, of column 10, was 
read off from the Asheville barograph sheets, a correction be- 
ing applied for the difference in level between the barograph 
ancl the pyrheliometer. Wind direction and velocity, recorded 
in coliiinns 11 and 12. were taken from the Asheville record 
sheets. Under P, in column 13, is recorcled the percentage of 
polarization of the sky light, as determined by the polarimeter 
obhervations, which were taken about ten minutes later than 
the pyrheliometer ohserration at  Asheville, and about five 
minutes later a t  Black Mountain. 

Under “Sky,” in column 14, is recorded on scale 0-10, the 
blueness of the sky where the polarization was observed. 
Under .‘Mt.” in column 15, is recorded on scale 0-10, the 
clearness with which distant mountains coulcl be seen. At 
Asheville the mountains usually olmervecl for this data were 
Yisgal and Cold Mountain, clistmt 17 and 20 miles southwest 
of the city. respectively. ancl their direction from the observ- 
ing point e s l h i n s  why they were so ~iiucli clearer in the morn- 
ing than in the afternoon. At  Black Mountain, peaks in sev- 
ern1 directions were ubservecl, the most distant being C’raggy 
Dome, seven miles to the northwest. 

Under L r  Character of the sky,” it must be understood that 
when s L  Light haze.” .‘Dense Smoke,” etc.,is recorded ‘‘ At sun,” 
the same condition also applies to other parts of the sky. The 
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TABLE 8.-@rhalwmeter obaervatione at Aahevilb, N. C. Latitude S5O 36/ north; longitiule 893 5.V weet. Elevation above aea level, ,2200 feet. 

2.w 
2. 47 

3.10 ' 
1.k3 
1.78 

- 

h. 

- 
0 

29.3 
32.5 
35.1 
36.7 
37.4 

35.9 
33.5 
23.6 
14. a 
25.4 
31.7 
34. 4 
36. 1 

:JG. 7 
33. 7 
?3. 1 
13. 8 
8.6 

22.6 
25. 1 
29, 6 
31. G 
34.4 
35.9 
36. 5 
33.0 
23.1 
14.0 
8.7 

20.0 
24.0 
31.5 
35.6 
36.3 
33.2 
23. 0 
13. 5 
s.0 

32. 5 
36.3 
36.1 
:?Lo 
22.5 
13. 5 
8. 1 

20.9 
24. 1 
31.0 
35.3 
35. 7 
32.5 
22. 5 
13. 2 
8. 3 

33. G 
34.6 
34. 9 
32. u 
21. G 
12. G 
8. 1 

34.5 
21. 1 

7.7 

23.0 
36. !4 
30.4 
33. 9 
34.3 
31.3 
21. 2 

32.8 
32.0 

25.8 
28. 9 
32.5 
33.0 
29. 9 
20.3 
11.7 
7. 5 

18. 1 
22. 1 

26.4 
30.5 
31. ti 
28. 7 
19. ?I 
11.3 
7. 2 

37. a 

n. co9 
0. (;XI 

0.758 
u.735 
0.9'24 

- 

e. 

- 

1.90 
1.75 
1. 6'2 
1.56 
1.53 
1.55 
1.58 
1.69 
2.31 
3.77 

2. 16 
1. 78 
1.65 
1.58 

1.56 
1. 68 
2.36 
3.84 
6. 00 

2.4u 
2.1Y 

1. 7s 
1.65 
1.59 
1.57 
1.71 
2.86  
3. 78 
5. SG 

2.72 
2.29 
I. 79 
1.60 
1. 58 

2. 37 
3.90 
6.30 

1. 73 
1.53 
1.5s 
1.75 
2. -13 
3. Y 1  
G. 92 

2. 59 
2. 26 

1. GI 
1.59 
1.72 
2. $2 
3. 98 
6. UY 

I .  G7 
1. G3 
1.61 
1.74 
2.51 
4. 16 
6.90 

1.64 
2.57 

6. 55 

2.37 
2.05 
1.84 
1.67 
1.65 
1. 7Y 
2.56 

1.68 
1. 71 

2. 13 
1.92 
1. 73 
1. 71 
1. 86 
2.67 
4. 47 
6. GG 

1. as 

I. 70 

I. sn 

If. JA h. 
6 

8 
12 

7 
111 
12 
8 
s 

2 
1 
3 
H 

10  
12 
I ?  
19 
111 

2 

3 
4 
s 

6 
ti 
8 

12 
12 

I 

I 

.) 

# 

Q'. 

9 ! ...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
..... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
. . . . .  
. . . . .  

. . . . . .  

...... 

...... 

. . . . . .  

. . . . . .  

. . . . . .  
..... 

. . . . . .  

...... 

...... 

...... 

0.958 
0. 983 
1.022 
1.010 
0.996 
1.034 
1.039 
0.936 
0.867 
0.658 

0.400: 
0.620 
0.868 
I .  116 

1.072 
0. Y7G 
0.874 
0.6% 
0.476 

0. 8?? 
1). 41s 
0 '9$2 
0. 993 
1.u-12 
1.10s 
1.08s 
1. OU4 
0.951 
U. 726 
0.512 

0.526 
u. 532 
0. i B G  
0.820 
0.832 
1.036 
0.91s 

u. 397 

0.764 
0.9% 
1. i J l4  
0. 942 
U. iY0 
0. 527 
0.343 

0.438 
(1. 6YG 
(1. 682 
0. 867 
0.894 
0.992 
u. 47iJ 
0. 61ilJ 
0. $31 

0.720 

0.945 
0. 9911 
0. s24 
0.668 
0.6Ul 

0. 842 
u. 610 

0.438 

0.758 
0.948 
0. S76 
0.740 
0.510 
0. ,504 
0.330 

0.899 
0. Y7G 

1). 731) 
0. 9'26 
0. 816 
0. 822 
0.459 
0. W)4 
0. 538 
'0. 235 

a. 618 

0. 941) 

2 
2 
2 
3 
3 
4 

11.1 
19 
10 

3 
10 
10 
13 
15 
15 
15 

...... 

...... 

...... 

. . . . . .  

. . . . . .  

...... 

...... 

...... 

...... 

...... 

...... ..... 

. _ . _ _ .  

...... 

...... 

...... 

1.041 
1 %6E 
1.111 
1.098 
1.083 
1.124 
1.129 
1.015 
0.9*2 
0.715 

0 . 4 1  
0.674 
0.943 
1.213 

1.165 
1.061 
0.954 
0. 15!1 
0.517 

0.893 
0. BHY 
1.024 
1. 0iY 
1.333 
1.204 
1.183 
1.091 
1. 034 
0.789 
0.557 

0. Si:! 

I). 789 
0.491 
I). 9% 
1.126 
0. YYh 
0.672 
0.432 

(I. a311 
1. I)?? 
1. 1112 
1. IV2.l 
11. 859 
0.573 
0.373 

0.476 
0.680 
0.741 
0.9*2 

1. 07Y 
0.946 
0. 717 
0.458 

0. i s 3  
I .  1r.2 
1. 027 
1.076 
0. Li36 
0. 726 
U. 653 

0.915 
0.663 

0.476 

0.824 
1.030 
0.932 
u. En4 
0. 554 
I). 543 
0.359 

0.977 
0.952 

0. 793 
0. 2% 
0. 887 
0.S9R 
0. 5111 
0.657 
0.555 
0.255 

0. 662 
IJ. 728 

I). w24 
0. s21 

0. SS9 

0.37s 
0. 282 

n. 578 

n. YE 

1. IJ1)5 

0. I?% 

.. . . . . . .  

. . . . . . . .  

. . . . . . . .  

- 

f .  

- 

OF. 
64 
58 
61 
64 
66 
68 
68 
68 
69 
67 

53 
59 
G4 
G7 

72 
72 
71 
il I 
GS 

.5u 
53 
5s 
ri:! 
66 
1% 

72 
71 
6s 
67 

44 
49 
57 
G4 
67 
70 
7U 
69 

7n 

... 
65 
G!I 
68 
fi8 
i l )  
66 
65 

49 
5' 
61) 
65 
69 
71 
72 
72 
711 

57 
59 
58 
5s 
59 
S: 
5, 

5G 
61 

53 

56 
58 
59 
60 
61 
6:. 
6 2  

5s 
61 

34 
35 
3 
41 I 
*3 
46 
45 
44 

39 
$2 

33 
34 
36 
36 
34 
3" 
32 

.lI41 ......... I10 

. d l l  ......... 110. 

.do ......... Frw cuniiili)-stratne in southwest. 

- 

R H  

- 

?55 
62 
56 
45 
39 
42 
37 
37 
34 
43 

82 
68 
59 
55 

-12 
44 
43 
4) 
43 

73 
66 
62 
5' 
$2 
42 
33 
31 
31 
33 
39 

84 
76 
62 
53 
48 
45 
47 
53 

73 
68 
e2 
54 
53 
e2 
6 2  

93 
89 
76 
59 
50 
31 
50 
53 
52 

81 
i s  
75 
76 
71 
74 
78 

81 
59 

R3 

70 

56 
57 
55 
53 
54 

68 
GI 

73 
69 
66 
61 
51 
41 
41 
45 

73 
58 

59 
49 
51 
49 
46 
43 
45 

.... 

rfi 

. . . . . . . .  

......... 

..... 

........ 

..... 

........ 

..... 

. . . . . . . .  

- 

e. 

.ala1 ......... 3 cululll<cstratlls. 
d l l  ......... lh,. 

Clmr . . . . . . . . .  4 ruluiilo-stratus. 
.I101 ......... :i '~ruuuluti. 

.ilo ......... 1 cuiuol~rstratun. 

, 1 1 8 ~  . . . . . . . . .  No) i ~ l a w 1 ~ .  

Partly cloudy. 4 ciiiuul,,-stratiis. 

Ilruse srnukt.. . I~eusr  fgDg dissipat.ing. 

Inch. 
0.266 
0.296 
0.298 
0.266 
0.256 
I). 2s7 
I). 277 
0. 2GI 
0.2Ji 
0. "7 

u.334 
0. 347 
11. 34; 
0.360 

0. 316 
0.34; 
IJ. 322 
I). "8; 
I). 2:1u 

0 256 
IJ 277 
11 287 
I). 2% 
0. 2613 
(1. 2M 
u. 247 
u. 247 
u. 237 
I) 2GI 
0. 256 

I). 24; 
0. 247 
11. 28; 
U. 31U 
U.322 
u. 322 
0 .  347 
0.373 

0 
0 
2 
3 
6 
8 
s 
3 
4 

14 
I S .  
15 
15 
I l l  
n 
8 

6 
I 

10 

e 
9 
9 

!I 
7 

1 

0. 448 
0. 453 
u.4t7 
0.373 
0.3% 
0. -Lo? 
I). .ME 

0. 3?? 
u. 334 
I). 4u2 
0.373 
U.36U 
0.372 
(1. 4y2 
0. 402 
0.3a7 

0.373 
IJ. 378 
u. 373 
0.36U 
0. 3611 
0.347 
0.360 

0.360 
0.322 

0.334 

0.316 
0.24:2 
0.2;; 
0. 298 
0.398 
0.298 
0.998 

u. 3yz' 
0. 322 

0.143 
0. 143 

0. 143 
(1. 136 
0. 124 
0.124 
0. 1311 

0. 172 
0.13.1 

0. 10s 
0.104 
0. 103 
0.103 
0.093 
0. u7i 
0.077 

0. 151) 

...... 

...... 

...... 

. . . . . .  

...... 

...... 

...... 

...... 

...... 

...... 
... 

...... 

...... 

...... 

...... 
..... 

...... 

...... 

...... 

...... 
8 . .  .. 

...... 
..... 
..... 
..... 

...... 

__ 

B. 

__ 
6&ch?d. 
27.97 
27.97 
27.96 
97.95 
27.93 
27.91 
27.90 
27. s9 

97. 8!1 

28. 04 
28.04 
28.03 
28. I)" 

2s. 00 
27.97 
27. 95 
27.95 
27. H5 

28. 03 
2s. u3 

. 113 

.03 . 02 

.01 
27.99 
97.9s  
27.32 
27.92 
2;. !I2 

2% 06 
2s. (16 
28. UG 
2% u4 
28.03 
27. 99 
27. 85 
27. Y4 
27. Y4 

27. 99 
'27. 97 
27.94 
27. 91 
27. R9 
27. YY 
27. BY 

27. YO 
27.90 
27. 91) 
'7. 90 
2 i .  8Y 
2i. 84 
2i. 83 
27.xt 
27. 81 

27.7G 
27. 76 
27. i G  
27.75 
2 i .  75 
27.76 
27.75 

27.88 
27.84 

2 i .  95 

27. 92 
27. !K2 
2i. !I2 
2 i .  91 
27. 89 
97. S6 
27. s 4  

'7. 26 
"7. 91 

27. 92 
27. !I2 
27. !I3 
2;. !I1 
27. !4U 
2;. 89 
2i. 1;s 
27. 8s 

2s. 114 
24. u4 

2P. MI 
27. 9!1 
27.97 
27.96 
27. 95 
2 i .  95 
37.95 

27. an 

........ 

..... 

. . . . . . . .  

........ 

..... 

........ 

......... 

........ 

..... 

..... 

..... 

Ilir. 

......... I jo. 

Partly cl4llldy. R ~lunlllo-stratus. 
('lrar ......... 4 culnul+rtratus. 
... . i I l J  ......... 110. 
... .AI ......... Few c~ininl~ is ;  few ~ ~ ~ ~ i r i i i l ~ ~ ~ - s t r a t i i s .  
... .do ......... Few cumul+stratus on hawieou. 

.rlv ......... Ihb. 

.do ......... Ill>. 

Partly cloudy. 3 cirro-stratus; 2 alti~-rnoiuliiu. 
.du ......... 5 cirro-st.ratou; 3 curnulo-atrat.us. 

d a b  . . . . . . . .  2 cirrus; 1 curnulo-stratus. 

.do ......... 5 al t .~rumulos .  
Light haze . . .  1 fracto-cuiiiulus. 
k'artl clGDody. Few virrus; few frart~ccumolua. 
c'l aim T y ....... 10 cirro-st.ratw: sqblar halo. ?2U radius. 

nw. 
UW. 
u u,. 

I1 w. 
UW. 
u U'. 
U W .  
I I  w. 
n w. 

sw. 
SU'. 
SI. 
sw. 

s. 
w. 
Re. 
21.. 

Y. 

5. 
s. 

s. 

E. 
9. 

18. 

Y. 

SU'. 
SU'. 
SU'. 
sw. 
S P .  
8. 
8. 
.;e. 
SC. 

n w. 

Be. 

ne. 

tie. 
se. 

SP. 

SC. 
SC. 
88. 

calin 
caliu 
b. 
S I .  
U. 
Ilw. 
0 w. 
11w. 
I1  w. 

U W .  
U I .  
I1 w. 
U. 
11 U'. 
U w. 
U w. 

SU'. 
e. 

se. 

u w. 
n w. 
UW. 
UP?. 
uw. 
I lW.  
I 1  w. 

w. 
US. 

U w. 
n w .  
U W .  
nu'. 
u. 

s. 
se. 

SI.. 

U w. 
U w. 
0 w. 
I l W .  

IlW. 
UW. 

nw. 

. . . . . . . .  

..... 

..... 
.... 

..... 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

..... ..... 

........ 

..... 

..... 
8 
8 
7 
5 
4 
5 
5 

. l l U  ......... 110. 

Partly clundy. 9 ruinulw. 
l'lrnr ......... 4 cumulus. 

Partlv 1~1i)iitIy. 3 ciyro-stratiia; few r i i i ~ i i ~ l ~ - ~ l t r ~ i t i ~ s .  
i h d y  ....... 1u n.irru-stratun; so1ar h l u ,  ?.?a radius. 

.(lo ......... 10 cirrus, in hands. 

.do ......... 10 rirros. 

.hi ......... 10 @rro-stratos. 
. . _ . d o  ......... 7 r imis .  
Partly c l ~ ~ i i d y .  Frw cjrro-strat.us iimr sun. 

. o h b  ......... Few cirni-strat.ns in southwest. 

Light smoke. .  Few #.irriis i n  southwest. 
. _ _ . , l o  ......... 1 cirrn-str:itiis: frw nltu-stratus. 

... .di, ......... Few virriis iii  w ~ s t . .  .... do ......... 1 cirriis u r ~ r  wii. 

... .do ......... F4.w cirrus. 

.... #14, .......... D I , .  

.... do 

Light. siiioke.. Fcw fra~tn-viuiiolus. 

Partly 1 cirrus u w r  sun. 
1 Few cirros uenr sun. 

3 
4 

1s 
12 

Y 
4 
4 
2 
4 
G 

I 2  

...... 

...... 

...... 

..... 

...... 

..... 
..... 
..... 

. . . . .  

...... 
..... 

30 44. R 

95 46.0 
25 46.0 
25 I 33.2 

::I1 1 -1s. 4 

~ 

7 
7 
7 + 
7 
8 
a 
8 
R 

G 
6 
fi 
1 

7 
S 
rj 
a s 
7 , , 
4 
S 
< 
5 
s 
S 
7 
7 

6 ; 
1 

7 
S 
8 
S 
S 

6 
8 
8 
8 
8 
s 
8 

G 
6 
6 ; 
S 
8 
S 

x 
x 
S 
S 
Y 
7 
G 

G 
5 

6 

G 
6 
6 
5 
5 
4 
4 

s 
s 
3 

4 
5 
5 
G 
6 
G 

lj 

I 
7 
7 
6 
5 
5 
5 

Character of sky. 

At sun. 1 In general. 

I 

.. , :i slto-rulllulus. .... Few alt~~-cu~ilulns.  

. , . . . .  . . . . . . . .  
........ .do . . . . . . . . .  Ijo. 
. . . . . . . .  .do ......... Few curnulo-stratus i n  south. 
. . _ .  . Light haze . . _ .  Ihb. 



JULY, 1903. 

Light smoke. . ... rlo . . .. .. .. . 
... do .. . . .. .. . ... do .. .. .. .. . ... do . . . . _. . . . .. .d<i .. .. .. .. . . . .d4b . . . . .. . . . 
Partly cloudy. 

MONTHLY WEATHER REVIEW. 

TABLE 8.--%(rlieliometer observaiiona at Aehi l le ,  N.  C.-Continued. 

Few cirrc-stratus in sout.liwest. 
Eew cirrus in rvuthwert. 
1 cirrus tiell dirtriliuted. 
2 cirrus io uorth. 
Few cirrus i u  8oot.h. 
Few cirrus iu southwest.. 

Fiue cirrus OWI lU4JJt. of sky. 
D a b .  

Date and time 
(75th meridian gz: 

time). 

Dense smoke.. 

. . .110 . . . . . . . . . 
do . _ .  . .. .. , 

Partly ~ . l ~ , i i i l y .  
. . .do . . . . _. . . . 
. . .do . . . . _ _  . . . 

I,o. 
6 cirrus. 

2 cuiunlris: insuy fiue cirrus. 
Frw cirrurr. few cumulus. 
Few cirrus: few fracto-cuiiiolus. 

... do ._  _ _  _.  _.  . 

.. .d l ,  .... .... . . . .,I<, .. . . .. . . . 

1 l :W a. 111. .  13.00 

1:38p.m. .  16.50 
206 u. m .  . 38. .50 

12:G p. Ill.. 3.00 

No cl~111~1s. 
110. 
110. 

_ _ . d o  .. _ _  _ _  . _ .  
. . .do . . . . _ _ .  . . 
. . .do . . . . . . . . . 
. . . 4 1 8 >  . . . . . . . . . 
. . .dO .. .. ._ .. . 
. . .do . . . . .. . . . 
, . .do  . . . . . 
. . .dn . . . , In  ._ . . . . . . . 
. . .,lo . . . . . . . . . 

se siuoke. , 

t amoke. ,  
c'loiidy . . , . . . . 
. . .do . . . . _. . . . . . .do . . . . . . . . . . . .do . . . . . . . . . 

. . . . . . . . . . . . 

t l  .. .. .. _ _ .  

Few cirrus in svntheast. 
IhJ. 

No C l I J l l d . 9 .  
I,V. 
IbaJ. 
110. 
Ivl. 
00.  
Ib. 
110. 

Do. 
110. 

t i  cirro-stratus. 
Fine cirro-stratus awer most qvf sky; svlar halo, 

2%' radius. 
10 cirra,-stratos; solar halo, ?2O radius. 

Do. 
Do. 

.. ~ ... 

1 2 : s  p. 1u. . 
3:02 y. 111. . 1% 1,. UI.. 

December E. 

1.75 
16.50 
38.75 

- 

h. 

- 
0 

17.8 
20.2 
27. 1 
M. 7 
31.4 
29.3 
20. 1 
11. u 
7. 1 

?J. 0 
30.6 
31. 4 
29. 1 
19.0 
11.4 

18.9 
26. 1 
30. 2 
31.3 
29. 1 
18. 3 
11. 7 
6.9 

19. 6 
11.4 
6.5 

19. 7 
11.6 
6. 7 

18.8 
25.9 
30.0 
31.0 
29.0 
19. 7 
11.6 
6.9 

I!l. 7 
36.6 
?Y. 9 
30.9 
28. 3 
211. 1 
11.2 
6.7 

14. 7 
1% 6 
35.4 
2Y. 7 

30.9 
29.0 
LO. 6 

30.7 
2% 
11. , 
70.4 
30. 7 
2h. Y 
10. 5 
12. 1 
7 .4  

13.9 
21.4 
25.3 
29.9 
31. 1 
29. 1 
20. 8 
12.4 

18.4 
25. 1 
30.9 
31.2 
29.4 
21.0 
12. 8 

31.0 

27.2 
3U. 6 
31. 7 

17. Y 
27. 4 
2% 2 
21. 8 
12. 1 

14.3 
25.5 

30.2 

._  .dv .. _ _  _.  _.  . 
Partly c l ~ ~ u i l y ,  
. . .do . . .. .. . . . 

- 

€. 

- 
3.04 
2. 69 
2.04 
1. e3 
1. 79 
1.90 
2.58 
4.46 
6.98 

1.92 
1.84 
I .  79 
1.91 
2. 84 
4. 69 

2.86 
2.11 
1. 85 
1.79 
1.91 
2. $14 
4.46 
7. 12 

2. 73 
4. 53 
7.45 

2.73 
4. 49 
7. 31 

2. 87 
2. 12 
1 85 
1 80 
1. 91 
2. 74 
4. 51 
6.94 

2. 74 
2.07 
1.86 
1.81 
1.95 
2.6!1 
4.65 
7. 34 

3.62 
2. YO 
2. 16 
1. 87 

1.80 
1. 90 
2.62  

1.81 
1. 92 
4.45 

1.83 
1.112 
1. Y2 
2.63 
4.32 
6. 70 

3.81 
2. 5.4 
2.18 
1.87 
1.80 
1.91 
2.77 
4.24 

2.94 
2. 19 
1. 82 
1.80 
1. BO 
2. 59 
4.11 

1.77 

2.00 
1. 81) 
1. 74 

2.96 
1.99 
1.8s 
2.46 
4. 27 

2.88 
2. 10 

1.30 

1 cirrus; 1 rumulo-stratus. 

!I cumulc+~tratoa. 

1 cirrus; 7 cniiiul~,-strstiin. 
Few cirriis; 6 cumiil~catratun. 

110. 

Q'. 

w-19 p. m.  . 
1:37 1). I U . .  
4:07 p. I U . .  

12:50 p. 111. . 
December 23. 

11% a. IU. . 
1 3 5  p. 111. . 
3U4 1,. 111. . 
kM 1,. 111. . 
k33 p. 111. . 

Decemhrr M. 

0.505 
0.552 
0. 730 
0.769 
U. 686 
0.766 
0.626 
0. 4RO 
0.274 

0.717 
0.778 
0.924 
0.770 
u. 468 
0.232 

0.272 
0.545 
0.709 
0.572 
0.690 
0.514 
0.387 
0.282 

0. 702 
0. $22 
0.2?2 

0. 82.4 
0.676 
0.416 

0.714 
0.812 
I). SA9 
0 . 9 3 ~  
0. Y f f i  
0.794 
0.474 
0.302 

0.678 
0.796 
0. 962 
0.814 
0.832 
0.784 
0.46b 
0.347 

0.15s 
0.254 
0.796 
0.730 

0.413 
0.439 

IO. 132 

0.725 
0.724 
0 318 

0 776 
0. 737 
0 704 
0 606 
0.411 
0.269 

0. 602 
0.667 
0.785 
0.738 
0.912 
0. M67 
0. &f4 
0.517 

0.239 
0.716 
0. 794 
0. 870 
0.797 
0. 64.4 
0.498 

ro. 737 

0.689 
0. T34 
u. 7-10 

0.366 
0.413 
0. 505 
0.414 
0.3-10 

0.26l.l 
0.458 

0.648 

5.25 
17.25 
54.25 

8. 25 
5. 25 

16. 50 
33. i 5  
53. 75 
61. (h'J 

8. 

__ 

0. .%9 
0.600 
0.793 
0.845 
0.746 
0. 8.33 
0.680 
0.522 
0.298 

0.779 
0.846 
1.043 

0. 5u9 
0.252 

0.296 
0.571 
0.858 
0. I322 
0. 750 
0.559 
0. -121 
0. 307 

0.459 
0.241 

0. 91w 
0. 735 
0.454 

I). 776 
0.4R3 
0 945 
1.020 

0.863 
0.515 
I). 32Y 

0. 737 
I). 865 

(1. 885 
0.904 
0. w2 
0. 509 
0.37i  

0.172 
0.276 
0. 865 
0.793 

0. 4 9  
0. ,530 
0. 14.3 

0.788 
0.7b7 
0.346 

0. 843 
0. YO1 
0.765 
0. 659 
0.447 
0.292 

0.654 
0. 725 
0.453 
0. so:! 
0.991 
0. 9*a 
I). 926 
0. 562 

0.260 

0.863 
0.946 
0.866 
0.700 
0.541 

0. so1 
0. 749 
(1. i Y 8  
0. so4 

0.39s 
0.449 
0.519 
0.4.n 
0.370 

0.243 
0.498 

0.704 

0.837 

n. 763 

1. wn 

n. 93; 

0.778 

... do .. . . . . . . . 
Light smoke. .  
.. .du ._ .. .. . _ .  
. . .do . . . . .. . . . 
Partly cloudy. 
Light amoke. . 
_ _ . d o  ._.. .. _ _ .  

- 

t. 

- 
O F .  

28 
30 
35 
3Y 
41 
41 
43 
$2 
40 

41 
44 
49 
52 
M 
51 

46 
54 
60 
62 
64 
64 
63 
62 

64 
60 
5u 

49 
49 
47 

... 
39 
40 
42 
45 
46 
44 
43 

41  
4.3 
46 
47 
49 
50 
4s 
46 

:10 
33 
42 
50 

56 
59 
59 

41 
41 
30 

$2 
43 
I'2 
$2 
41 
40 

34 
38 
35 
40 
42 
u 
44 
41 

33 
39 
44 
49 
50 
51 
60 

45 

41 
41) 
$4 

27 
29 
28 
30 
27 

38 
43 

43 

Do. 

No clouds. 
Few cirro-stratus in nest. 

110. 
6 cirrus. 
5 cirrus. 
1 cirrus. 

~ 

e. H 

- 

$6 
53 
4Y 
44 
37 
34 
36 
39 
39 

61 
52 
45 
4.4 
46 
51 

73 
61 
56 
51 
51 
42 
43 
44 

55 
66 
70 

69 
63 
59 

.... 
4s 
41 
45 
J? 
38 
41 
40 

42 
35 
35 
32 
29 
24 
29 
32 

43 
73 
51 
40 

35 
30 
30 

66 
66 
70 
-- 
I ,  
72 
69 
68 
67 
67 

45 
38 
36 
4) 
39 
42 
-10 
39 

70 
51J 
48 
31 
32 
33 
32 

72 

70 
64 
64 

73 
i 0  
76 
04 
67 

67 
51 

w 

4:O: b. m . . 
9:41 a. 111.. 

10:36 a. 111.. 
1137 a. u i . .  

December 31. 

e. 

63: '25 

?3.00 
29.15 
6.50 

I n c h .  
0.103 
O.OY9 
O.OY8 
0.098 
0.093 
0.089 
0.093 
0.103 
0.093 

0.157 
0.1%) 
0.157 
0.164 
0.203 
0.157 

0.228 
0.256 
0. 287 
0.277 
0.298 
0.247 
0.256 
0.247 

0. 534 
0. 334 
0 322 

0.237 
0. 219 
0.187 

...... 
0. 113 
0.113 
0.11b 
0.124 

0.113 
0.108 

0.108 
0.098 
0.113 
0. 103 
0.113 
0. ?I93 
0.095 
0. 1U3 

0. 136 
0.136 
0.136 
0.150 

0.157 
0.143 
0. 150 

0. 172 
0. 172 
0.164 

0.211 
(I 187 
0.187 
u. IS7 
0.172 
0.164 

0 093 
u. 065 
0.081 
0.098 
0. 103 
0.118 
0. I08 
0.098 

0. 130 
0.118 
0. 131; 
0.108 
0 113 
0.124 
0.111 

0. 219 

0.180 
0.164 
0. 17' 

0.108 
0.108 
0. 113 
0.108 
0.093 

0.157 
0.150 

0.136 

0. 113 

Partly cliiuily. 
1,ight haze.. . , .. .<I41 . . .. .. .. . 
_..do, .. .. .. .. , 
. . .8IV . . . . . . . . . 
Partly cluiidy. 

. . . I lU . . . . . . . . . 

. . . ,lo . . . . . . . . . 

. . .qla~ . . . . . . . . . 

B. 

:{ cirrus. 
1 cirrus iu southeast. 
No C14,lld*. 
Few cirrus i o  sd,uth. 

no. 

1 cirrus; 8 cuiuulo-stratus. 

1 :~lt l~- ,~l l l l l l l l l l~;  3 cllllllllo-stratas. 
4 1'11 lull I #  ,-st.rat LIS. 
1 cirricruiuolus; 3 cuiiiulwtratus. 

'iiehr>s 
28.04 
98.05 
28. u5 
28.04 
28. ou 
27. 91; 
27.95 
27.96 
27. 97 

2s. 06 
28. 05 
28.03 
27.96 
27.93 
27. Y3 

5 . 9 4  
27.94 
27.91 
27.87 
27. S3 
27. 80 
27.79 
27.78 

27.55 
27.5s 
27.60 

27. 7 2  
27. 73 
27.53 

27.90 
27.93 
2;. Y I  
2 i .  YO 
27. 89 
27. 8 i  
27.86 
27. 86 

27.85 
27.86 
27.86 
-,.% 
27. %3 
27. $2 
27. $3 
27.83 

27. 89 
27. s9 

27.8s 

27. s4 
27. 81 
27.79 

27.73 
27. 72 
27.76 

27. YR 
27.86 
27. Rli 
27. $7 
27. $4 
2i.  38 

27.96 
37.97 
27. !IS 
27. !IS 
27. !)S 
27. !I5 
27. !I5 
27.95 

28, 1I2 
2s. os 
2s. 0 3  
9s. 00 
27.97 
27. !I5 
5. !IS 

27.51 

27.53 
27.51 
27.47 

27.54 
27. 35 
2 i .  52 
2i. 53 
27.55 

27.25 
2 i .  "5 

27.21 

..,- 

27. 89 

12:45 p. 111.. 
1:35 p. 111. .  
3:06 p. 111. . 
406 g. 111.. 

January 3. 

Jauuary 5. 
1:05 p. m.  . 

1057 a. ru.. 
1l:G a. n i . .  
1236 11. I U . .  

.Iaoiirrrv 6 

Wind. 

3. 00 
15. 50 
38.25 
53. 00 

8.00 

24.50 
12. 25 
0.25 

, 

Dir. 

4:03 p. 111. . 
January 7. 

Y:38 a. m . .  
1037 a. m . .  

11:36 a. m.. 

uw. 
U W .  
u w. 
U. 
U .  
11. 
u w. 
I1 w. 
uw. 

sw. 
s. 
*w. 
SW. 
U W .  
uw. 

U. 
sw. 
U. 
U .  
S. 
sw. 
W. 
W. 

u w. 
UH. 
I1 w. 

u w. 
u w. 
U W .  

UW. 
U w. 
11 w. 
U w. 
I l W .  
llti. 
UW. 
U t i .  

UW. 
u %'. 
U s .  
U W .  
118. 
1 I W .  
UW. 
uw. 

SW. 
SW. 
S I Y .  
SI. 

9. 
3. 
S w. 

11 w. 
UW. 
U W .  

n w. 
UW. 
11 I V .  
1lW.  
I1 n. 
11W. 

uw. 
U t i .  
I1 w. 
11%'. 
uw. 
IIW.  
u w .  
uw. 

SW. 
Y. 
1. 
S. 

sw. 
R w.. 
SW. 

U. 

S. 
SF. 
SI?. 

U w. 
UW. 
UW. 
uw. 
n. 

se 
sw. 

YW. 

54.75 

44.50 
29.75 

15.00 

__ 
Vel. 

ILp. h 

12 
9 
9 

12 
10 
4 
4 
4 

5 
4 
4 
3 
4 
4 

2 
1 
4 

4 
4 
5 
3 

21J 
15 
15 

24 
1s 
16 

33 
32 
25 
25 
"'2 
11; 
15 
14 

2 i  
23 
19 
21 I 
23 
zi 
I9 
16 

1 
1 
2 
4 

4 
6 
4 

14 
1 li 
2U 

14 
16 
1 t i  
1 t i  
1 Ij 
10 

15 
15 
1s 
?U 
1s 
15 
15 
10 

2 
4 
3 
4 
4 
3 
4 

24 

12 
12 
I I J  

i n  

24 
2U 
15 
24 
15 

4 
7 

24 

- 

P. 

- 
9 

50.5 
48. 5 
49. 6 
47.0 w. 4 
53.6 
51.6 
47. 0 
42 6 

50. 4 
49. G 
48.6 

$2.6 
2!1. 5 

49. 1 
46. 8 
60. 9 
47.6 
35.4 
2% 2 
2. 8 
45. 8 

47. 1 
50. 6 
46. 2 

SX. 8 
51. H 
46. 5 

4s. 8 
.w. 9 
51. x 
53. t i  
51.5 
4 s  1 
44.4 
39. s 
51.4 
SL!. 4 
81. 2 
51.4 w. 3 
49.6 
45. 8 
40.0 

4s. 4 
w. 5 
34.3 
27. 4 

20. 8 
13.8 
14.4 

40. 6 
39. 4 
3.0 

17. 1 
36. 8 
39. 6 
41. 2 
-13.0 
36. 1 

55. 2 
55. 7 
55.4 
55. ti 
15.4 
51. Y 
54.9 
39.2 

40.8 
4s. 6 
4 5  1 
49.6 
49. u 
49. 4 
46. s 

7.2 

18. 2 
5. 8 

26. 2 

:<0.3 
0.0 

29. 6 
30. u 
2 i .  2 

12.4 
38.0 

39.3 

4n. I 

- 

Sky. 

- 

6 
5 
4 
6 
6 
G 
7 
6 
3 

; 
6 
6 
6 
4 

3 
5 
4 
5 
4 
3 
1 
3 

4 
5 
4 

s 
7 
1; 

I ; 
S 
Y 
li 
6 
6 

4 
b 
9 , 
z 
7 
7 
6 

3 
5 
4 
3 

2 
1 
1 

5 
6 
I1 

!? 
i 
8 
7 
5 

s 
I 

8 
8 
1 
I 
1 

4 

3 
3 
5 
S 
L( 

8 
0 

Y 
9 
6 

6 
0 
5 
8 
5 

1 
7 

7 

- 

&It. 

- 

x 
8 
7 
6 
6 
4 
5 
4 
4 

5 
5 
5 
5 
3 
1 

0 
0 
1 

3 
4 
4 
4 

4 
4 
3 

3 
3 
3 

10 
10 

Y 
8 
5 
4 
3 
2 

10 
10 
9 
S 
G 
4 
3 
3 

2 
1 
5 
5 

4 
5 
4 

3 

0 

1 
1 
1 

3 
2 

I O  
1IJ 
9 
U 
9 
6 
4 
3 

1 
2 
5 
4 
4 
3 
3 

6 

6 

7 

0 

1 
1 
2 

2 
9 

8 

IJ 

Character of sky. 

At suu. 1 In general. 

. . .410 . . . . . . . . 
Light smoke. 
Partly cloorlg 
. . .do . . . . . . . . 
('luudv . . . . . . 

xt.ratun. 
No clavuds risihle. 

114,. 
Few cirrus uear horieou. 
5 cirriis. 
6 cirrus. 
10 cirrus: few cumulus. 

. . .do . . . . . . . . .~ Do. 
Partly cloudy. Few cirrus; 1 cirrtcstratus. 
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JULY, 1903 

Partly clauirly. 2 cirriis. 
. . . .  , 1 8 8  . . _ . . _ _ . .  114,. 

Date and time 
(76th meridian 

time). 

Y 

1 
4 
4 

4 
5 
5 
4 
2 

9 
10 

Jan. 7-CblI'd. 

1:36 p. m. 
315 p. m. 

1234 u. m. 

12% p. m. 

January 8. 

. ._:d#, .. ,. .. _.  . 
C l ~ u d y  .. . _ .  . . 10 cirrus. 

. . . . d # 3  . . . . .. . . . 

. .. .alu ._  _.  .. . _ .  9 cirrus; 1 nl t~rcuiuulus.  

Partly vl<iudy. 9 nltoAratun. 
L i ~ h i s n l ~ k v .  , Frw cirrus: I'rw ,.uninlo-stratus nu horizon. 
Partly v10~1111y. 1 virrus: few alt+siraluri; t'ew roiiiulu-stratus. 
Liplit ririi ikr.  . i :ilto+ciiiriulus. 
1':irtly rlauialy. 7 cirrus: 1 altiwniuulus. 

Liyllt S I I I I ~ P . .  No, i . lads.  

IhD. 

Do. 

. . . .  $ 1 8 ,  ......... I I O .  

i. N. 
307 p. IU. 
407 p. m. 
4% p. N. 

Y 
6 
5 

-I 
-I 

January 9. 
Y:ll) a. Ill. 
9:39 x u1. 
10% a. IU. 
11:40 a. IU.  
12:m p. N. 
1:35 p. I U .  

4:35 11. 111. 

3:06 p. 111. 
4:06 11. 111. 

10:47 a. m.  
11:35 a. in. 
12:34 p. 111. 
1:36 p. IU.  
3:03 p. IU. 

911 a. m. 

Jannary 10. 

4M p. Ill. 
January 1%. 

.... do .... .... . 7111. 

... do . _ _ .  .... . 118,. 

.... lltl ..._..... IhB. 
4 . . . d  o......... IhL 

. . . .do . , . . . . . . . 110. 

... d3D .. ...... . 110. 

9:s a. G. 
1035 a. 111. 
11:38 a. 111. 
12336 p. IU. 

Partly vloualy. 
. , . .de) . . . . . . . . 
.... do _ _  . _  _.  .. . 
Cloudy .. .. . . . 
Partlv cloudr. 
Light smoke.. . 
Deirrr s m a ~ k e . .  
Light smuke . . 

1:34 ii. 111. 
3:09 p. in. 

436 1'. 111. 

930 a. m.  
946 a. IU. 

1034 a. IU. 
ll:.4,4 a. 111. 
12:36 p. m .  
1:36 p. 111. 
3:&5 n. 111. 

4:05 p. 111. 

January 13. 

3 virrna: 1 cuniulo-stratus. 
9 alt<n-atratur; 1 cuiiiulo-stratus. 
!I alt+stratux. 
9 cirrus. 
6 cirrus. 
1 cirrus near suu. 
Few cirriis. 
No r.lousls. 

4:05 b. 111. 
434 11. IU . 

Jauoary 15. 

1 Light t i i i i d x . .  
2 _... d a b  .. ._  _. .. . 
2 . .. .<lo .. .. .. .. . 

9:lM a. IU. 
9:38 a. 111. 
10:35 a. 11l 
11:38 a. IU. 
l2:34 p. m. 
1:34 p, 111 
3:OS p. m .  
4:M p. 01. 
4:34 1'. IU . 

January 16. 
910 a. IU. 
938 a. 111. 

Few cirrus; t'ew altn-stratiis. 
Yew altar-stratus. 
Frw alto-cuiuiiluri in north. 

4:02 p. Ill. 
January 19. 

9:w a. 111. 

S . _ _  .oI,n ._ .  . .. . . . 
4 Partly v lmdy .  
4 __.  , 1 1 4 ,  .. ._  __.. . 
5 Liylit s i i ioke. .  

2 Partly cloudy. 

~ ~ -. ~~ . 
935 a. 111. 

10 .3  a. m. 
11:s a. Ill. 

10 ~irr~cstratoa. 
9 alto-,-stratas. 
s cirrus; 1 :rltwtmtus. 
1 cirrus; 10 cumi~ lus ;  7 altdxdratus. 

4 l.irrux; 5 cirro-stratus; 1 stratus. 

1234 p. TU. 

3:04 p. 111.  
4:04 p. m. 

943 a. UI.  
1031 a. 01. 
1133 a. ni. 
12:39 p. m .  
1:31 p. N. 
3:04 p. ui. 
4:06 p. U I .  
5W p. ni. 

913 a. IU. 
939 a. 111. 
1035 a. 111. 
11 :35 a. 111. 
12:s 1'. ni. 

1:31 p. IU. 

4:M 
January !6.l1l. 

1134 a. m.  
12:32 p. ni. 
1:Y4 II m. 

1::s: p. 111. 

4:35 p. N. 
Jairuary 2'2. 

January 23. 

3:M 1'. 111, 

312 b. 111. 
k04 p. 111. 
510 p. 111. 

10:48 a. 111.. 
11:35 a. m .  

January 24. 

Hour 
angle. 

0 

0.25 
15.00 
32.25 

0. 50 
14.50 
37.75 
52. 75 
59.75 

51.75 
44. 50 
30.75 
14.2.5 
0. 75 
14. .w 
37.25 
54.25 
59.50 

27. .SO 
15.50 
0.75 
14.75 
36.50 
51.75 

51.75 
43.00 
30. i 5  
15.00 
0.50 
14.00 
37.25 
51.75 
5Y. 60 

52.25 

31.25 
13.75 
0.75 
13.25 
36.50 
51.50 
58. i5 

52. 50 
-15.25 
31.00 
15.25 
1.25 
13.75 
37.25 
51.25 
58.75 

52.50 
45. 50 
13.25 

29.75 
15.25 
0. 54 
35.75 
m. 50 
.%.I30 
46.50 
31.75 
16.2.5 
1.75 
13.00 
35. i 5  
50.75 
58. 50 

44. i5 
32. 75 
17.25 
0. 75 
12.25 
35.60 
51.00 
64.60 

52.25 
45.7s 
31.75 
16.75 
2.00 
13.00 

35.50 
50.50 

17.25 
2. i 5  
12.75 
37.25 
50.25 
66. 75 

28.75 
17.00 

43. .n 

h. 

0 

31.9 
30.2 
24.5 

32. 0 
30.5 
28.0 
13. 6 
9. 1 

14.3 
18.5 
25.3 
30. 6 
32.2 
30.1; 
22. :: 
14. n 
9.3 

26. i 
30. 5 
32.3 
30.7 
'LA. 8 
11.4 

14. B 

25. I 
31. Y 
33. 6 
31.1 
22.6 
14.6 
9.6 

14.4 
19.5 
25.5 
31.4 
32. 8 
31.3 
23.1 
11. 8 
10.2 

14.5 
IS. 9 
26.0 
31.3 

31. I 
23. 1 
15.3 
10.5 

14.6 
19.0 
35.0 

26.2 
31. 1 

33. ti 
24. 0 
15. 9 

14. 7 
1% i 
26. 3 
31. $1 
33.9 
32. 6 
24.5 
16.1 
11.2 

20.5 
26. 5 
32.2 
34.6 
33.4 
25. 1 
16.4 
7.6 

15. 9 
19.9 
27. 1 
32.5 

33. 1 

25.3 
17.0 

3::. 1 
35.4 
34. 2 
24. Y 
17.1; 
6. ti 

29.5 
33. 7 

19.6 

33. ; 

34. z 

- 

f. 

- 

1.71 
1.80 
2. 18 

1.73 
1 80 
2.46 
3. 82 
5.54 

$68 - 3 9  
2.16 
1. 81 
1.72 
1. 81 
2. 41 
3. 73  
5.46 

2.05 
1. 42 
1.73 
1.81 

.3. 66 

3.62 
2. 75 
2. 13 
1. IKI 
1. 72 
1.79 
2. *I 

5.37 

3. i U  
2.78 
2. 16 
1. i H  
1.72 
1.80 
2.36 
3. 58 
5.10 

3. 70 

2. 11 
1.79 
1.69 
1. i i  
2.35 
3.47 
4. 94 

3. 63 
2.86 
1.74 

2.03 
1.75 
1. 66 
2. 24 
3.31 

3.63 
2.89 
2. ob 
1. 76 
1.68 
1. i3 
2.24 
3. 32 
I 6 6  

2.63 
2.07 
1. 74 
1.63 
1.68 
2. 17 
3.24 
6.58 

3.3t; 
2. 71 
2 os 
1.73 
1.63 
1. 67 

2. 16 
3.14 

1. 70 
1.60 
1.65 
2.20 
3.05 
7.46 

1. 89 
1.67 

2.37 

3. ra 

2. n5 

Q'. 

0.756 
0.764 
0.1M 

0.728 
0.748 
0.610 
0. 348 
0.25s 

0. 410 
0. si5 
0. GSO 
0. ti1;s 
0.70J 
0. i61 
0.745 
0.1s 
0.365 

0.274 
u. 77'' 
0. 7!10 
0.3i4 
0.566 
0.377 

0.454 
0. 6$2 
IJ. 766 
0.821 
0. 821; 
0. i s4  
0.592 
0.4i5 
0.2Y6 

u. 3v2 
0. 614 
0.794 
11. 76'2 
0. 7 i O  
0. i04 
U. 688 
0.656 
0.388 

0.206 
0.340 
0. w 2  
0.814 
0.811 
0.822 
0.642 
0.51s 
0.37Y 

0. 116 
bD. 107 
0. M 6  

0.647 
0. 838 
0. i6.5 
0. 7w 

*0. 184 

0.5% 
0.5'22 
0. 7u3 
0.78J 
0.776 
0.770 
0.6iY 
0.477 
0.336 

0.546 
0.212 
0.624 
0.218 
0.810 
0.606 
0.324 
0.2H.l 

0.286 
0.351 
0.512 
0.61:: 
0. 736 
0. tim 
0.598 
0.358 

0.301 
0. 709 
0.638 
0 . 4 i 6  

111. 604 
0. 17' 

0.410 
0.47n 

Q. 

0. 822 
0.830 
0.167 

0.791 
0.813 
0.663 
0.378 
0.280 

0 446 
0.571 

I). 726 
0. i 7 0  
0.49i 
0.811) 
0.525 
0. 397 

n. 739 

0.298 
0. h39 
0. S5!I 
0.407 
0.615 
(1.410 

0.19:: 
0.589 
0. 833 
0. 89'4 
0.898 
0. s52 
0. N3 
0.516 
0.3?3 

0.415 
0. 700 
0.84 
0.32s 
0. n37 
0.765 
0.74s 
0.604 
0.422 

0.224 
0.3i0 
0.578 
0.W5 
0. 3Y2 
0.893 
0.69s 
0.563 
0.412 

0. 126 
0.116 
0. 593 

0. 70:; 
0.911 

0. h59 
0.200 

0. 6'25 
0 567 
0. i64 
0. K5Y 
0. 843 

0. i38 
0.518 
0.365 

0. 593 
0. '230 
0.67X 
(I. 230 
0. &so 
U. 659 
0.852 
0.254 

0.311 
0 . 3 x  
0.5h9 
0.666 
0.800 
0.739 

0. 650 
0.389 

IJ. 327 
0.771 
0. 693 
0. st7 
0.6% 
0.1h7 

0.441; 
0.520 

0. 832 

n. 837 

- 

1. 

- 

O F .  
43 
45 
42 

23 
23 
23 

2" 

20 
21 
23 
27 
31 
31 
35 
31; 
35 

32 
35 
36 
40 
41) 
41 

15 
16 
19 
21 
22 
23 
22 
20 
19 

16 
18 
20 
26 
28 
31 
33 
32 
31 

31 
33 
39 
43 
43 
46 
16 
4.4 
43 

32 
34 
47 

46 
4s 
50 
.54 
51 

25 
2lj 
30 
31 
34 
35 
3 7 
37 
36 

35 
36 
38 
10 
$2 
41 
41 
40 

53 
33 
40 
44 
47 
50 

50 
5u 

44 
49 
55 
55 
53 
46 

49 
56 

90 _- 

- 

2. H 

- 

9.  
48 
47 
54 

66 
76 
6.4 
64 
58 

62 
56 
59 
MI 
55 :a .,- 
35 
3' 

41 
41 
$2 
41J 
38 
36 

73 
GS 
tii 
63 
64 
6 2  
61 
58 
5i 

68 
.% 
55 
43 
45 
50 
3; 
38 
31 

70 
63 
57 
50 
51 
4R 
45 
45 
45 -- 
I ,  
85 
51 

64 
M 
52 
52 
57 

BX 
49 
41 
Si 
35 
35 
$2 
35 
35 

74 
75 
67 
65 
62 
57 
51 
52 

i 9  
72 
ti6 
60 
53 
51 

53 
45 

84 
71 
56 
46 
44 
7t1 

93 
80 

e. 

hir 'h .  
0.130 
0. 143 
0.150 

0. 077 
0. IJS9 
0. Oi7  
0.074 
0. IJ70 

0. 06x 
o. nti3 
11. 081 
IJ. (IS5 
u. 0!G 
(1. 119.7 
U. 0 1 3  
0. 070 
0. 06:: 

0. 0 i i  
0.081 
0. u49 
0.098 
0. (19:: 
I). 1193 

0.057 
0. 057 
0. 066 

0. N U  
0. 074 
0. 0i0 
0.062 
0. on7 

0.05i 
0.057 
0.057 
0.060 
0.070 
0. OR5 
0.066 
0. 066 
U. 052 

0.114 
0 .  118 
0. 1% 
0.143 
0. 143 
0. 143 
0.136 
0.130 
0.124 

0.164 
0.164 

0. 16.4 
0 . 1 R U  
0 . 1 R i  
0.211 
u.211 

0.049 
U. 066 
0.06ti 
0. 063 
0. 06:: 
0.074 
0.089 
0. 081 
U. 0i4 

0. 151) 
0.157 
0. 150 
0.164 
0.164 
0.14s 
0. 131; 
0.1'24 

0. mil; 

n. 131; 

n. 150 
0 . m  
0. 164 
0. 180 
0.172 
0.195 

0.195 
0.164 

0.247 
0.247 
0.24; 
0.19s 
0. 181) 
11. 219 

0.322 
0.360 

B. 

'nehus. 
37. 18 
27. I6 
2 i .  17 

27.411 
2 i .  46 
4:. 46 
27 46 
2 i  47 

27 6s 
27.6S 
27.67 
27. c,5 
27. 60 
2 i .  5; 
97. w 
27. 56 
2;. 56 

27. 81 
27.40 
27. 7s 
2i. 76 
27. i? 
27.71 

2 i .  SO 

2i. 4? 
2;. 82 
27. 84 
5 . 8 5  

2s. 03 
2h.0:: 
28. 02 
2s. 01 
28.110 
27.94 
27. 915 
27. !I6 
27.96 

2 i ,  88 
2 i .  
27. 
27. 
27.86 
27. .yI 
2 i .  $2 
27.41 
27.81 

25.83 
27. s5 
27. ii 

27.61 
27. WJ 
2 i .  58 
?i. 51 
2;. SI 

27. I)> 
2i. !#!I 

2h. 01 
26. w 
27. 9i 
27. YP 
2;. V' 

2x. IIO 

27. !r? 

2 i .  76 
2;. 76 
27. i 6  
2;.  i5 
2;. 72 
2;. i 0  
27.71 
27. 7.4 

27.89 
27. !10 
27. YO 
27. 4!l 
2;. 87 
3. s4 

27. so 
27.79 

27. 98 
27.96 
27. !I3 
27.91 
27.91 
27.96 

27. Y? 
27. &l 

Wind. 
~ 

Dir. 

SW. 
SW. 
sw. 

I1 U'. 
11 w. 
11W. 
I1 U'. 
u U'. 

n. 
U .  
U W .  
11. 
U. 
U. 
n. 

U. 

n W. 
UW. 
n w. 
nw. 
SW. 
sw. 

u 9'. 
11 w. 
UW. 
U W .  
11 w. 
11 w. 
I l W .  

I l W .  

n. 

nw.  

i iw.  
I l W .  
IIW.  
11U'. 
u U'. 
U W .  
UW. 
n w .  
U W .  

U w. 
U W .  
UW. 
11 w. 
11H'. 
1IW. 
11. 
U .  
U .  

n. 
11. 
11 w. 

n\v. 
11. 
u HI. 
l I \ V ,  
nw. 

PC. 

SI!. 
Sc.. 

SV. 
W. 
St'. 
*e. 

11. 
11 w. 
11 . 
11 w. 
11. 
U W .  
I I w. 
1 l W .  

11. 
11. 
SW. 
IIW. 
uw. 
U W .  

W. 
ne. 

S. 
S. 

be. 

se. 

SI.. 

*e.. 

11. 
n. 

~ 

Vel. 

1.p. h .  
29 
24 
20 

15 
21) 
"I 
''1 
23 

15 
15 
12 
13 
20 
1s 
15 

9 

9 
10 

J 
1; 
3 
2 

"3 
21 I 

21 
"I1 
36 
24 
15 
12 

11) 
1 1  
12 
12 
12 
10 

I 

.,.I -- 

6 A 
3 
lj 
I 

I 
14 
12 
20 
1s 
21 I 

3 

3 

15 
15 
12 
1:i 
18 

1s 
1s 

, 

I 
I 

1:: 
12 
141 

Y 
1 

15 
18 
I:! 
I:! 
111 
11 
1.5 
12 

2 
2 

, 
4 

3 
3 

, 
1; 
6 

1 .i 
1" 
12 

2 

-~ 

P. 

- 
$. 

40. 4 
39.3 
5.8 

32. 3 
22. 9 
:37. s 
38. 5 
35.5 

$2.4 
44, 0 
43. i 
44. 5 
4.5. 2 
4 i .  9 
49. Y 
44.2 
45.4 

32. 7 
.u. 2 
36. 3 
3. 3 
43. s 
41.0 

47. 7 
46. !I 
4 i .  s 
4s. I1 
46.4 
.IF. 0 
42.4 
3!1. 7 
:;5. IJ 

49.3 
51.2 
51. s 
51. 2 
SI. 8 
49. G 

-10.0 
43. 1 
44. 1 
4-7. 8 

17.4 
1;. :: 

16. I1 

$2. s 
4 i .  H 

15. 2 
1s. 2 

4s. 7 
48. 4 
511. 5 
511. 5 

43. 0 

13. 11 
13. b 
25. 6 
41. s 
41). 6 
3'. 2 

44. $1 
4s. 2 
44. Y 
46.2 
:3n. s 
415. n 
45. 2 
-10. (I 

10. :i 
1x. 2 
12, 2 
. , I .  I 1  
41.ll 
11.11 

.,- 

.,., 0 - 
9.4 

- 

s t y .  

~ 

I 
I 
0 

9 
S 
'i 
S 
6 

I 
I 

Y 
9 
I 
I 

9 
4 
8 

8 
S 
5 
1 

5 

S 
8 

x 

n 
8 ; 
; 
9 
9 

I 
I 
I 
S 
q 
q 
7 

G 
i , , 
I 

; 
1; 

, 
1 
3 

6 
6 
6 
1 
3 

s 
6 
4 
!I 
) 
4 
4 
S 
7 

1 
1 

1 
6 
c, 

6 
6 ; 
; 
;j 
1 

2 
9 
5 
1 

4 
1 

> 

Character of sky. 

At sun. I In general. 

- I -  - - I- 

- . .. . a l a 1  .. .. .. .. 
3 . . . .do . . . , . . . . 
2 Partly cluud) " I  coronal 
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. I , .  .- 
51,s  
51.0 
1'1 1 

Date and time 
(76th meridiau 

time). $: nit. 

0 
0 
5 
6 
5 
:J 
3 
3 

Character of sky. 

At SUII. I u  general. 

~ ~ o u d y  ....... 9 cirrus; 1 stratus. . 
... .ddt ......... 110. 
... .tla) ......... 10 altarstratiis. 
.... do ......... I h .  
.... d a b  ......... 
... .do ......... 9 cirrus; few cumuli+stratns. 
... .do ......... 10 virrc-strnturi; few cuniul~cslretus. 
... .lhB ......... 110. 

9 cirrus; few alto-atratus. 

9:14 a. m. . 
9:37 a. m..  

11% a. m . .  
1 2 3 5 ~ .  m . .  

52.25 
46.50 
19.50 

2.00  

IO 
A 
S 
H 
6 
4 

3 
3 

Partly cloudy 1 altqmtratus: few cumulus. 
Iknse xru'bke. . Few cirruh; few cumulo-stratus. 
Light R I U U ~ ~ ,  . Few f r : r i~ t~uiuulus .  

... .d4, ......... IhB. 

.... $14, ......... Nu rl~nids. 

.... ( 1 8 ,  . . . . . . . .  I , o .  

... .h ......... Few cirrus. 

.... (1,) ......... n). 

916 8. 111.. 
1037 a. IU.. 
11:M a. I U . .  

1:s p. 111.. 
3:08 p. 111. . 
403  p. IU. . 
604 p. 111. . 
5 3 2  p. 111.. 

926 a. m. .  
10:35 a. m.. 
I]:* a. ni. . 
1237 p. IU. .  
1:35 p. 111.. 
3 0 7  p. m .  . 
403  p. IU.  . 
505  p. m . .  
528 p. m . .  

Y:33 a. IU..  
1037 a. IU.. 
11:53 a. nt.. 
1237 p. IU.. 
1:s p 111.. 

12:34 p. N. . 

January 31. 

February 4. 

51.75 
31. .XI 
14.75 

18.75 
36.25 
50.00 
65.25 
72.25 

49.50 
32.25 
14. SJ 
1.75 

12. 75 
35. i 5  
49.75 
65.25 
71.W 

47.75 
31.75 
12. i 5  
1.75 

13.0(1 

2. 25 

4 : l l  p. 111.. 

915 a. IU. .  
1l:M a. n t . .  

February 6. 

1249 p. 111.. 
1:32 p. I U . .  

February 9. 
9:41 a. m.. 

51. 75 

52.25 
24.50 

1.25 
12. IN) 

45. 76 

1038 a. I U . .  
February 11. 

3:14 p. 111.. 
405  p. 111. . 

31.50 

37.50 
50.25 

5 0 4  1,. 111. . 
558 p. IU.. 

1042 a. ni. . 
W43 a. ni. . 

February 14. 
910 8. IU.. 

$5. 00 
d8. 51) 

53.50 
30.50 
15.25 

0 ..... . '  ( ' ~ < w ~ y  . . . . . .  

1 ~ 

0 ... .iIo ......... 
1 2 .... do ......... , 

10 altd+strat.us. 

10 alto-stratus. 
altaD-strntus; uo sliailon. 

__ 

n. 

- 
0 

17.0 
20.5 
33. 2 
36.2 
34. 7 
26.5 
17.3 
8.2 

17.5 
2s. 8 
34. s 
36.5 
33. 7 
26.5 
18. 6 

1.3 

19. 1 
28. i 
35. 1 
36.7 
35.5 
27. I 1  
IS. 9 
8.4 
4.3 

21.2 
29.9 
36. 6 
37.9 
36.6 
28. i 
19.4 
9.9 
4. 1 

29.0 
38. 2 
Y6. 1. 
28. 4 
18. x 

18.7 
33. 7 
2s. 5 
37. 4 

23. 5 
31. 0 
37.0 
39. 4 
38. 1 
29. 5 
20. 7 
10. 6 
2. 4 

31.6 

28. 8 
21. 2 
11.6 

111. t; 
31.4 
37. 8 
40. 4 
39.0 
3u. 3 
PI. 7 

2. 8 

2.5 
31.Y 

41). 7 
39. 4 
30. 7 
21.8 
11.3 
1.3 

19. 7 
x3.3 
39. 0 

n. 3 

11. 0 

38.1 

- 

e. 

~ 

3. 12 
2.61 
1.68 
1. si; 
1.61 
2. IJ5 
3.06 
6. (17 

3.0.5 
1. 9'2 
1 . 6 2  
1.56 
1 .6 i  
2. (17 
2. x9 
6. 1)s 
3. IN 

2.44 
1.94 
1.62 
1. 56 
1. 6U 
2.01 
2. 45 
6.04 
0. 70 

2. 40 
1.83 
1.52 
1.49 
1.52 
1. 8Y 
2. 79 
5. 12 

16. !ll! 

1. D l  
1. 51 
1. 55 
1.91; 
2. 86 

2. 911 
1.69 
1.49 
1. th3 

2.32 
1. w 
1.55 
1. 48 
I .  51 

2. a 
4.91 
6. 10 

1.7s 

1. BY 
2. 51 
4.43 

2.75 
1. 77 
1. 51 
1. 43 
1.47 
1. 82 
%4!l 
4. 71 
4. GO 

2.64 
1. i 5  
1.51 
1.42 
1. 46 
1.81 
2.4s 
4.61 
2.00 

2. i 4  
1. 69 
1.4s 

1. 38 

- 

- 

t .  

- 

"F. 
@2 
54 
511 
64 
63 
62 
6'. 
61) 

35 
::G 
38 
411 
4 J  
$2 
42 
3s 
37 

33 
36 
4:3 
47 
I S  
51 
50 
48 

.... 

59 
58 
57 
5!1 
5 i  
57 
545 
53 
49 

27 
3'2 
33 
35 
34 

29 
35 
4:3 
4.4 

34 
36 
40 
43 
45 
47 
48 
45 
43 

.H 

58 
56 
54 

3s 
44 
49 
57 
61 
63 
GO 
59 
51; 

38 
48 
58 
61 
62 
64 
66 
64 
60 

-15 
54 
60 
- 

- 

1. H. 

- 

?I1 
86 
70 
78 
i0  
74 
74 
75 

74 
62 
6n 
58 
46 
38 
39 
36 
3Y 

64 
52 
41 
35 
3.5 
32 
32 
29 
... 
52 
23 
32 
22 
25 
21 
2'. 
l i  
24 

6.4 
66 
63 
51; 
60 

7' 
54 
43 
42 

76 
i! 
67 
60 
5'; 
4R 
40 
XI 
M 

60 

4b 
4b 
XJ 

w 
i Y  
651 
56 
311 
24 
28 
24 
36 

r ? ,  
65 
53 
50 
40 
34 
37 
42 
4ti 

R7 

.. 

~ 

P. 

- 

z 
17.3  
14. 6 
8. 6 
7.9 

13.2 
17.4 
15.2 
16. 8 

:XI. 4 
41. I 1  
42.2 
43. 5 
43. 2 
41.2 
39. 2 
X I .  6 
31.5 

43.3 
U. IJ 
38. I 1  
20. 2 
17. 8 
12.4 

7. 4 
7.8 .... 

I S .  2 
28. 7 
45. h 
4;. 4 
41;. li 
4;. 0 
-15.2 
40. 2 
:si. 3 

31.4 
4 i . 5  
4 i .  !I 
-18.0 
46. 2 

15.0 
4.2 
4.5 
5.2 

36. 5 
41. 3 
40.4 
41. li 
41. 4 
41.2 

24. 8 
28. 2 

a. 4 

34. 0 
25. 2 

45. 0 
46. 1 
41;. :i 
4i.  ti 
49. 1 

:iG. n 

..... 

E: ; 
43.4 ..... 
49.2 
-17. 4 
51, 4 
C .  I, 

~ 

<kp. 

- 

7 

2 
t l  
I 1  
1 
3 
1 
1 

, 
I 
s 

H 

8 
7 
6 

8 

4 
a 
2 
1 
I1 
I I  
0 

4 

s 
I 
8 
8 
S 

I 
S 

G 
1 

; 
4 

2 
1 
0 
0 

1 
L( 

5 
5 
4 
8 
6 
5 
4 

0 

9 
9 
0 

!> 
9 
8 
4 
4 
Lc 
L( , .... 
8 
1; 
9 
4 
9 
s 
1 

\Viud. 
~ 

Vel. 
V'. Q. B. 

fitrhua. 
27.61 
'7.61 
5 . 5 6  
27.56 
27.92 
27. 511 
27. A 0  
27.50 

27. 72 
2i. i;l 
27. 71; 
27. ii 
2 i .  ii 
2 i .  77 
27. 80 
27. SI 
27. *2 

27.59 
24. 110 
2 i .  99 
2 i .  96 
X i .  93 
27.91 
27.91 
27. 91) 
3 . 9 0  

2;. 32 
27.32 
27.31 
27.31 
27.27 
2 1 . 3  
?i. 29 
27. 311 
27.32 

27. 87 
27. ss 
27.8fi 
27. si 
27.38 

2s. 112 
28.113 
4 i .  96 
27.93 

2i.  91 
27.93 
27. 9.i 
5 . 9 4  
27. Y 1  
2;. S!l 
27.80 
2;. !I1 
27. 91 

27.98 

27.36 
27.38 
27.41 

27.81 
27.81 
Pi. 811 
2;. i Y  
27.75 
27. i 0  
27.71 
2;. 72 
2;. 72 

2;. RY 
27. 89 

e. 
Dir. 

l n r h .  
0.360 
0.360 
0.3s; 
0.4E 
0.412 
0 .4 l i  
0 . 4 l i  
0. -102 

0.130 
0. 1XJ 

0.126 
0.143 
0.113 
0.I)YS 

0.085 
0. 081 

0.103 
0.108 
0.113 
0.118 
0.113 

0.11s 
0.098 

0. n98 

n. 113 

If. 1'. h 
4 
6 
8 

12 
12 
13 
13 
12 

24 
XI1 
25 
24 .>. 
I 8  
18 
17 
12 

I , 
6 
4 
4 

; 
10 
18 

2'3 
23 
2U 
15 
18 
21 I 

3iJ 
2:: 
1 !I 
25 
31 

1 
2 
4 
4 

23 
15 
15 
?(I 
15 
12 
12 

'i 

; 
I2  

15 
1 li 
1s 

3 
2 
7 

15 
1s 
14 
12 

4 
. . . . . .  

J 
10 

A 

0.264 
0.27? 
0.124 
0. 110 
I). 562 
0. 211 
(1. 2% 
0.072 

I). 3T2 
0. 6B? 
(1. 75i  
(1. 724 
0. 771 
0.71s 
0.5;s 
0.250 
0.141 

I). 5% 
0. 685 
0.784 
0. 6% 
(I. 34.4 
0.215 
0.0:13 
0. nul 
0.001 

0.361 
0. 058 

1.026 
0.971 
0. 8% 

I). 4611 
0.106 

0. 464 
0. 9116 
0. 858 
IJ. XO9 
0.64s 

I). 019 
0. 003 
0. (154 
0.00" 

0. 6lR 
0. 6%- 
0.i3.1 
11. 70s 
0. 7511 

0. 39s 
0.214 
0.0'29 

0.014 

0. 786 
0. 573 
0. I23 

(1. 357 
0.  594 
0. 69s 
0. 456 
IJ. 9'27 
u. tur0 
0. SO6 
0.575 
0. 162 

0.495 
0.676 
0.958 
1. U36 
1. OM) 
0. 867 
0.57u 
0.314 
0.062 

eo. 010 
0. W8 
0.189 

n. 036 

n. 698 

I). 650 

0.287 

n. 121) 

0.296 
0.135 

U.611 
0. E 9  
11. 241 
11. UT8 

0. 38:3 

I). %23 
(1. 787 
0.838 

11. 628 
0.272 
0.153 

IJ. 7211 

0. i8n 

n. 570 
0. i 4 5  
0. n52 
0. i 4 R  
0. 374 
0. 234 
0. 1136 
0.001 
0. 001 

0. 392 
(1. (I63 
IJ. (139 
1.115 

0. 965 
0.759 
I). 500 
0.115 

1. n55 

n. si14 
IJ. YR5 
IJ. 933 
(1. 879 
u. 748 

0.1131 

(1. 1)59 
1). ow2 

0. i l l  
0. i98 

IJ. 815 
IJ. 7117 

I). i n 3  

n. 661 

(1. 77n 

0. .I38 
0.233 
0.0:32 

I). 015 

0. 854 
I I. 623 
0. 134 

(1. 3x8 
0.616 
(1. 759 
0. 930 
1.004 
1). 9% 
0. S i 6  
0. 625 
I). 1 ;ti 

0.538 
0. 735 
1. MI 
1.126 
1.087 
0.942 
0. 620 
0. 341 
0.1J67 

0. 011 
0. nu9 
0. 315 

J. 

SC. 
SP. 

SC. 
SI?. 
SC. 
SC. 

I l W .  
I l W .  
IIU'. 
UW.  
u w. 
11w. 
I l W .  
11w. 
U W .  

uw.  
uw. 
UW. 
U W .  
U W. 
I l W .  
I I W .  
U W .  
W. 

W. 
W. 
IlU'. 
SW. 

SW. 
sw. 
JU'. 
*\v. 
w. 
I1 \v. 
U W .  
U W .  
U W .  
U w. 

U W .  

e. 
7. 

U w. 
UW. 
U t i .  
I1 w. 
U W .  
I IW.  
U W .  

UW. 

SC. 

SW. 
hw. 
I 1  a. 

n a. 
U W .  
sa. 
YU'.  
SI!. 
S?. 

YC. 
sr. 

U .  

U W .  
U R'. 
UW. 

re. 

e. 

n .  

cnlnr. 

Partly cluudv. 
Ligbisniuke~, . 
I l r n s e  s1u,,ke.. 

G ~'Iuutly ....... 
4 ... .dll . . . . . . . .  
4 ... .da~ ......... 
4 ... .do . . . . . . . . .  
3 ... .do ......... 
:3 ... .,lo ......... 

0. 266 
0.113 
0. 151) 
U. 108 
(1. 113 
0.  09s 
11. 119% 
0. llill 
0. us1 

(1. 093 
0.124 
0.118 
0.113 
0.11:3 

0.113 
0.113 
(I. 113 
0.124 

U. i5o 

n. in 
0. 157 
0.164 

(1. 1811 
I). 157 
0.130 
0. 150 
(1. 1.54 

0.172 

n. ~ 2 8  
0.211 
0. 21 1 

0.211 
0.228 
(I. 237 
0.256 
0. 203 
0.136 
0.143 
0.113 
0. l i 2  

0. lSll 
0.419 
(1. 256 
0.277 
0.219 
0.211 
0.266 
0.247 
0. 237 

10 Par t ly  c l ~ ~ , l y .  9 altdc*tralus. 
111 Cloudy ....... Yew cirrus; 5 alto-slratus. 
11) . . .  .do ......... 1 altlr*tr:ltus; uo  shad4,w. 
9 {~'lear . . . . . . . .  Few alto-atratu* iu suutlirast. 

4 Light stii<kc.. . h. 
4 . . _ . d o  ......... Few alto-str;rtos iu  wuth. 
4 ... .du ......... IhL 
....... do ......... Do. 

5 Partly c l o u ~ l v .  .5 cirro-strutus: lightsnow. 
4 Light snivke'. . Few frarto-cumulus. 
4 Ikuse a n i ~ ~ k e .  . Y r a  nlti,-stratu.*; 1i.w cuinulo-stratus. 
:{ .... do ......... Fen cirrus. 
... Light smoke..  No cl4,itals. 

1 I'lnuily ....... 111 altrccu~nulux: uo ahaqlow. 
1 . _ _ . d C J  . . . . . . . .  10 alt*B-StlXtll*: 118, Sl13d8BW. 

4 Light muoke. . Few cuwulirstratiis in west. 
4 ... .a10 ......... NU C~4JUdS.  
x ... .du ......... Ihl. 
x _ _ _ . d o  ......... 114,. 
3 . . .  .do ......... 114,. 
:: Partly ,.lanudlv. 1 cirrus. 
:: ... .du .......... 5 cirrscstratus. 
3 ... .,lo ......... Y cirr,~-rtratoa. 
... l ' l l ludy .  . . . . .  114,. 

3 ... .do ......... 10 alt~+stratus: uo S l l a ~ l u W .  

......... 

4 Light atnuke. .  N'D c1~~11ds. 
6 .... d l ,  ......... I I O .  
t i  ..... (Ill ......... 110. 
G ... do ......... I)o. 
ii ... .do ......... 110. 
4 ... .I141 ......... IIU.  
.I ... .do ......... Ilv. 
:; ... .do ......... 110. 

. . . .  . .do ......... Ib. 

3 Partly clourlv. 
3 1,igh~ hluukv.. . 
5 .. .do ......... 
.5 ... .do ......... 
3 . . .  .du . . . . . . . .  
3 ... .do ......... 
3 ... .do ........ 

-1 ... . d l J  ......... 
27. sn 
2 i .  h i  
27. S6 
27.82 
27.82 
27. 83 
27.84 

n w. 
W. 
w. 
SW. 

I -._- 
2 46.0 
1 I 4 i . 9  

il 
6 I . .  ........ .du ......... 

1 ...... 
1 10.1 
5 ,  5 .0 

* Nean uf two readioy, only; railiatiuu 8 1 )  aiiiall tav nieaaore after R ~ C I ~ I I  rendiug t iialvnu<niueter defective. 1 Ualvauonieter uint mfficicutly seiraitive fur accurate 
work; relurdietl before urst day. 
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Date and time 
(75th meridian 

time). 

TABLE O.--Fyrlieliometer obaervationa at Black blocmtain, N. C. Latitude, 35O 36' north; hg i tw le ,  8.P 19' west. Elevation above aea level, 2400 feet. 

2;: 

February 19. 
9:M a. m. .  

lo:% a. m . .  
11:s a. TU.. 
1235 p. m. .  
2:w p. m.. 
3:07 p. n ~ .  . 
k 0 5  p. m.. 
51J5 p. IU.  . 
539  p. m . .  

in:3s a. IU.. 

2:04 p. 111.. 
3:06 p. I U . .  

5:43 p. m . .  

February 20. 
9:lO a. I U . .  

11:34 a. IU.. 
12:55 1). 111.. 

4:05 p. m. . 
5 0 4  p. ni. . 

9-49 a. m. . February 21. 

45.75 
32.50 
16.75 
2.00 

20.31 
36.00 
5U.50 
$5.50 
d4.00 

53.25 

17.25 
2.110 

20.25 
35.75 
50.50 
65.25 
75.0u 

43.50 

32. w 

1235 1'. m . .  2.110 
2:M u. m .  .I 20. 50 

Y 
Y 

IIJ  
I I J  
1lJ 
I I J  
10 

. . . .ilo .. ._  _ .  . . . Nab d ~ i u d s .  

. . . .<l4b .. . . _ .  . _ .  Nab clouds; t r r r  sh:ules s1111. 

. . . . , l a b  .. . . . . . . . .... 014, ._. . . . . . .  110~. 

. . . .a10 . . . . . , . . . I ~ I .  

. . . .  ,?tD __. . . . . ._  l lv .  

. . . .,la, . , , , , , . , , Ih , .  

Nu clou~ls. 

12% p. 111.. 
2:07 p. 01. . 
306 p. IU. . 
4:07 p. n ~ .  . 
5 3 5  p. ni. . 
7:M a. 111. . 
9:41 a. I l l . .  

1037 a. m. . 
2:06 p. m..  
3 0 5  p. iu.. 

5:05 p. IU. . 

February 25. 

1235 p. 01. . 

4:07 p. 1 1 1 . .  

5:44 p. m . .  
Felvruary 26. 

7:41; a. 111. . 

2.00 
?I. 00 
35.75 
51.00 
73.00 

73. 75 
45.50 
31.50 

20. 75 
35.50 

65.50 
75.25 

2. no 

61. no 

74.00 

March 2. 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . 
3 . . . .do . . . . .. . . . 

10:37 a. IU..  31.25 
11~37 a. m . .  16.25 
1 2 3 3  p. IU . .  2.25 

IIV.  

8:49 a. iu. . 
9:34 a. 1u. . 

1037 a. IU. .  
1236 p. iu.. 

nrarch 5. 

58.85 
47.0) 
31.75 

1.50 
Fehruary'28. 

8:56 a. 111. . 
9::% a. N. . 

1037 a. iu. . 

3 3 1  p. in.. 
4:M p. I l l . .  

12:39 1,. I l l . .  
2% 1,. I U . .  

- 

h. 

- 

0 

26.8 
33.7 
M. 2 
42.8 
38.2 
31.8 
23.0 
12.6 
6.3 

21.4 
34.2 
40.4 
43.1 
39. 3 
32.2 
23.5 
12. !J 
5.6 

28. 1 
34. ti 
43.5 
39.3 
32.4 
23. 8 
12. 7 
5.6 

6.0 
16.4 
26.6 
25.3 
41.6 
44.2 
411. 3 
7. 4 

7. 2 
17. I I  
27. 1 
35. 9 
44.6 
40.6 
3.3. 8 
24.0 
8. 1 

4. 8 
2s. 1 
31;. 2 
-15. 0 
41. 2 
34. ti 
24. Y 
14. 6 
7 .% 

7.7 
19. R 
27. 2 
36. 6 
45. 4 

21.5 
28. 4 
37. 1 
46. 2 
42. 2 
34.4 
25.9 

21.8 
18 2 
38. a 
44.3 
46. 9 

6.0 
18.4 
28.9 
33. 3 
47. 3 
42.8 
35. 9 
26.3 
13.0 

20. 7 
29.3 

39.4 
4 i .  9 

27.8 
39. 1 
4s. 4 

44.0 
39.0 

24. 9 
42.2 
46.7 

56.50 
46. 75 
31.25 

37.25 
50.50 

0. 75 
21. 00 

- 

e. 

- 

2. 07 
1.64 
1.45 
1.37 
1. 61 
1. 76 
2.96 
4. 16 
7.76 

2. 54 
1.65 
1 . 4 4  
1. 36 
1.47 
1.74 
2. 3% 
4. 06 
8.63 

1.96 
1.63 
1.34 
1.46 
1. 72 
2 . 3  
4. 1u 
h. 57 

8.11 
3 28 
2.08 
1. w2 
1.41 
1.34 
1.44 
6. 69 

ti. b4 
3. 14 
2. o:! 
1.59 
1.32 
1. 43 
1.66 
2.26 
6. 17 

5.78 
1.96 
1.57 
1.31 
1.41 
1. 64 
2. 2i 
3. 63 
ti. 86 

;,. 
2. n4 
1. 56 
1.31 

2.47 
1.90 
1. 51 
1.27 
1. 36 
1.61 
2.08 

2.49 
1.96 
1. 51 
1.33 
1.28 

8.09 
2.93 
1.92 
1.50 
1.27 
I .  37 
1. 58 
2. ns 
4. 01 

2. GO 
1.88 

1.49 
1.25 

1.9h 
1.47 
1.24 

1.33 
1.50 

2. 19 
1. :%I 
1.27 

9 
!I 

Q. 

~ 

0.640 
0.662 
0.790 
0.844 
U. 786 
0. 646 
0.5'29 
0.399 
1). 214 

0.648 
0. XI!> 
n. 931 
0. 916 
0.5% 
n. 5.12 
0. !%!I 
0.112 
0.005 

0.024 
0. In12 
0.750 
0.908 
0.786 
0. 713 
n. 4lr2 
0.128 

I). 234 
0. .526 
0. li9.l 

0. XQY 
I). 904 

0.004 

n. sno 

IJ. 780 

0. i f in  

n. 768 

IJ. 359 
I). 512 

0.90" 
0. 7.12 
( I .  4YS 
0.393 
(1. 1111 

0. 172 
IJ. 414 
IJ. li46 
0. 4s5 
0. $20 
0.259 
11. 1135 

O.OU6 
n. 11u5 

n. 152 

n. 584 
0.378 

0.390 
0.316 

0.438 
u . iu4  
0.012 
0.292 
0.194 
0.390 
0.618 

0. 242 
0.003 
0.476 
0. 127 
0.128 

0.188 
0.464 
0.724 
0.814 
0.814 
0. i i 2  
0. 728 
0.56fi 
0.204 

0.644 
0.294 

0. 050 
0. 004 

0.348 
0 . 2 i 5  
0.176 

0.077 
0.01)O 

0.01s 
0.064 
0.964 

. . . .qlu . . . . . , . . , 4 alto-stratus; 4 ahi-cuinuliis: 1 cuiuulu-stratus. 
I 'Ivudg . . . . . . 10 ~ ~ ~ ~ ~ ~ ~ ~ l o - r t r a t . i ~ s :  uu rliaqlow after 1st reading. 

Q. 

SI 
8 
4 
I; 
6 

4 
8 
7 
4 
7 
6 
6 

0.696 
0.720 
0.859 
0.917 
0.854 
0. 702 
0.575 
0.434 
0. 233 

0.704 
0. 890 
1. ow2 
0.985 
0.6% 
0. 57A 
0.292 
0. I?! 
0.005 

n. 026 
n. 013 
n. 815 
0.985 
(1. 854 
0. 775 
0.4:i7 
0.139 

0.254 
0.572 
I). 7.Q 
0. 870 
0. 911 

0. *4h 
I). ou4 

0.174 
IJ. 390 
0.613 
0. 833 
u. 930 
0 796 
0.530 
0. 4'27 
0.012 

0. I47 
0.454 
0. 702 
0. 52i 
0.457 
(1. ?8:! 
0. VAS 
0.005 
0. 00i 

0.154 
0.411 
0. ti55 

0. 343 

0.476 
0. i t i5  
0.013 
0.317 
0.211 
0. $24 
0. 672 

0. 213 
0.003 
0.517 
0.138 
0.139 

(J, 9% 

n. $24 

0.204 
0. 504 
0.787 
0.8S5 
0.885 
0. R39 
0.786 
0.615 
0.2'22 

0. 700 
0.317 

0.054 
0. 004 

0.37s 
0.299 
0.191 

0.034 
0. 000 

0. 020 
0.070 
1.018 

. . . .do . _ _ . _ . _ . . ~  1 cirrus; x cirro-stratus. 
('lowly . . . . . . . 5 cirro-stratus: 5 altu-stratun. 
Partly cloudy. 9 cirro-stratus; 1 alto-cumulus. 
C'loudy . . . . . . . 1 alto-cuiuuloa: 9 a1tacst.rat.w. 
Partly cloudy. 4 a l t ~ ~ c u ~ i i u l u s ;  4 altu-stratus; shadow with 4lh 

Clear . _ .  . ._ .. . Few cirrus in northwest. 
. _ _ . d o  . .. ._ .. . 1 altn-ciiiuulus in north. 
Light haze.. . . Iht. 
. . . .,lo . . . . . . . . . Few alt~n~urriiiliis io uortllrast. 
. . . 8 i 4 b  . . . . . . . . No clourla. 
. . . ,810 . . . . . . . . . Do. 
. . . .do . . . . . . , . . FFW cirrus iu west. 

readiug. 

- 

1. 

- 

O F .  
20 
22 
27 
31 
36 
98 
35 
3' 
31 

31 
36 
41 
41 
-12 
44 
43 
41 
34 

34 
41 
52 
50 
44 
46 
-13 
40 

18 
30 
36 
-12 
4s 
53 
55 
46 

22 
:i1 I 
39 
48 
55 
56 
56 
54 
48 

''3 
41 
&? 
4 i  
49 
4Y 
4s 
46 
45 

24 
39 
4'2 
47 
52 

60 
63 
60 
60 
60 
60 
58 

32 
33 
41 
41 
42 

26 
36 
.&I 
60 
52 
53 
53 
53 
52 

54 
56 

60 
63 

56 
61 
62 

62 
e2 

59 
66 
77 

JInrcli 3. 
7% a. IU.. 
8 3 5  a. m .  . 
9:34 a. iu. . 

- 

P. H 

- 

%8 
52 
54 
53 
45 
$2 
5" 
51 
41 

5s 
53 
44 
$2 
41 
34 
31 
42 
65 

7U 
57 
38 
:<5 
27 
36 
11 
5u 

28 
I :I 
65 
45 
?!I 
21; 
33 
41 

96 
83 
68 
40 
21 
24 
23 
28 
4U 

Y9 
1;s 
64 
58 
49 
49 
5 2  
49 
51 

X9 
57 
53 
45 
46 

72 
48 
44 
4U 
43 
37 
45 

6 i  
70 
55 
M 
64 

90 w 
66 
52 
48 
45 
43 
45 
53 

90 
I I  

70 
66 

89 
7s 
77 

77 

8S 
65 
68 

"- 
1 1  

78.00 
61.75 
47.00 

e. 

8 
6 

8 
8 

6 
7 
5 

i 
7 

Inch. 
0. Wjo 
0. u57 
0.077 
0.093 
0.09s 
0.093 
0. 108 
0.053 
0. O i O  

n. 113 
u. 113 
0. 118 
0. 108 
0. 113 
0. IJ!IX 
0. 085 
IJ. 108 
0.124 

0.15i 
0.143 

0. 1311 
0. OX9 
0. IUS 
0. I l h  
0.124 

0.1189 
0 1:w 
I). 1x3 
0 11s 
I 1  11!18 
I) 1IlX 
0. 143 
0 120 

0 10:; 
0 136 
0.164 
0. 136 
0. 093 
U. 103 
0. l0.i 
0.113 
0.130 

0.114 

0.172 
0. 187 
0.172 
0. 172 
0.180 
0.157 
0. 1511 

0.13u 
0. 131J 
0.143 
0.143 
0. 172 

0.373 
0.277 
0.21!1 
0.211 
0.219 
I). 187 
0.219 

IJ. 118 
(1. 124 
0.136 
u. I64 
0. 17' 

n. 1.m 

0. 172 

0.124 
0. 164 
0.187 
IJ. 1R7 
0.187 
11. 140 
u. lip 

0. 2'8 

0. 334 
u. 334 

IJ. 180 

0. 31% 
IJ. 373 

11 402 
I). 417 
0. .1Y2 

(1. 432 
0 . 4 2  

0. us 
0. 417 
0.499 

, . . .do . . . . . . . . . 1 rirrus; 2 cirro-rt.ratos; few vaniul+stratus. 
('lowly , . _. . , . 4 cirnratratus; cicuiuulu-strstor; solar halo, Y?O 

. . . .du . . . . _. . . . 6 alto-stratila; 4 alt~wumoliis; uo sliadow. . . . .do ._ . . . . . 9 altiestratus; 1 cuiuulu-st.rat.iis; sun not  visible. 

Partly rlouily . 9 i.iiiniilo-stratiis. 
l'luudy . , , . . . . 3 altwstratus: 7 uiiiiiulo-stratiis. . . . .do . . . . .. . . . 9 virru-st.ratus; 1 cuiuulo-stratus; solar halo,22° 

. _ _  .dan , _ .  . . .  _ _ .  

. . . .do . . . . _ _  . . . IO cumtilo-stratus; sun not visible. 

rarlios. 

radius. 
Do. 

B. 

. . . . 

. . . . 
Clear . .. . . . .. . 7 

'nchrs. 
27.99 
27.99 
27.98 
27.96 
27.90 
27.87 
27. s7 
27.86 
27. Slj 

P i .  91 
27.92 
2 i .  91 
27.90 
27.87 
27.83 
27. 83 
27.83 
27.63 

' 3 . 7 7  
2i. 75 
2 i .  711 
27.65 
27.64 
27. ti3 
27.64 
X i .  65 

28.01 
28.111 
28. In1 
27.99 
1i. 9Y 
27.96 
27. 91 
2;. xs 
27.78 
27. 78 
2 i .  77 
27. i 6  
2 i .  73 
2 i .  ti9 
17. tii 
2 i .  tii 
2i.t iY 

27. 84 
27. 57 
5. S i  
2 i .  Yti 
27.85 
2 i .  84 
27.84 
27. 85 
27. Y t i  

2 i .  97 
28. uo 
2s. 01) 
28. uu 
27. !I9 

3. 23 
27.22 
27.26 
2 i .  29 
27. 29 
27.30 
-1 .32  

27. 89 
2 i .  89 
27. 89 
27.8!1 
27. 88 

27.94 
17. 95 
27.95 
27.94 
27.92 
27.89 
27.89 
2 i .  88 
27.89 

27. i3 
2 i .  73 

27.73 
27.72 

27. 76 
27. 77 
27. i 4  

27.71 
27. 71) 

27.79 
27.78 
27.74 

<, - 

1 cirrus; 6 alt.n-rumulus~ no shailow. 
3 altrrstratus; 2 cuuiuluL. sliadow 1st reading. 
1 cirrus; 4 alto-stratus; 3'duiuu1us. 

Wind. 

lo:%? a. 111. . 
12:24 p. 111. . 
9 2 1  a. m.. 

March 6. 

Dir. 

32.00 
3.25 

50.00 

Ilw. 
UW. 
II . 
U. 
se. 
sr. 
s .  
S .  

se. 

11. 
11. 
U. 
U .  
U w. 
U. 
uw. 

u w. 

U .  
11w. 
I 1  U'. 
II .  

n. 

n. 
n. 

n. 
U. 

sw. 
SW. 
*W. 
h w. 
SW. 
hw. 
SW. 
S. 

I IW.  
II .  
I1 w. 
nw. 
U W .  
U W .  

0. 
11. 

W. 
CU'. 

S. 

Le. 
se. 
he.  
SC. 
SC. 

8.  

nw. 

s. 
9. 

S\V. 

s \v. 
SW. 
*W. 
U n. 
SW. 
I1 w. 

W. 
S. 
S. 
9. 
SW. 

calm 
s w. 
$1. 
h w. 
S 

S. 
9. 

se. 

SW. 
U W .  

0 W. 
uti. 

U w. 
sw. 
sw. 

e. 
e. 

SW. *. 
Be. 

__ 
Vel. 
___ 

% p .  h. 
4 
6 
1; 
3 
2 
3 
4 
b 

12 

20 
1 .i 
12 
12 
i 
4 
4 
J 

ti 
1; 

15 
?I I 
:ill 
311 
2s 
2IJ 

2 
i 
3 
4 
3 
3 
3 
I; 

4 
4 
5 

10 
21) 
15 
15 
20 
2IJ 

3 
111 
111 
11  
12 
10 
11 

4 
4 
I; 
6 

12 

Ib 
I8 
20 
24 
5 
I5 
10 

3 
3 
2 
4 
4 

..... 
3 
? ; 
, 

I O  
10 

7 

4 
2 

6 
4 

2 
4 
4 

9 
7 

4 
7 
6 

- 

P. 

- 

% 
46. J 
48. u 
47. 7 
4 i .  2 
46. 7 
40. 5 
43. 0 
44.8 
3s. 0 

41;. R 
4!). i 
49. I 1  
:%I. :j 
1!1. 6 
1% i 
19.0 
16. 0 
16. s 

i. U 
5. 5 

25. 0 
46. n 
511. 1; 
49. I 1  
45. 2 
37. 4 

37.4 
41;. 3 
47. x 
47. !I 
4% 5 
44. I 1  
31;. 4 
11. 4 

3. 3 
$2. 2 
43.2 
43.3 
40.4 
3 3 .  x 
2l.ti 
:<n. 8 
15.3 

35. 2 
21;. ti 
X6. 4 
l!l.:3 
23. 0 
l i .  5 
6. 8 
7. 3 

20.0 

32.  3 
36. 8 
3s. li 
32. 0 
2. 9 

YII. 2 
IO. 4 
6. 5 

lL!l 
6. 4 

14.4 
2% (i 

35. 2 
15. cj 
25. ti 
4.4 
2. 4 

$2.2 
45. 8 
46. n 
47. 4 
47. 2 
4ti. 1 
45. 4 
43.6 
20. 1 

31. 0 
Y. 2 

2. Y 
2.0 

11. 6 
4. 8 
3. 4 

2. li 
..... 
:;4.4 
3.8 
4. 8 

9 
9 
9 
9 
J 
5 
1; 
8 
7 

1 
I ; 

3 
4 
4 

3 

1 
1 

> 

1 

9 
I 

S 
li 

5 
9 
9 
9 
9 
I 

s 

1; 

4 
S 
Y 
1; 
4 
G 

1; 
3 
4 
3 
3 
3 
1 
1 

1 

I 

1 

0 

Li 

1 
2 
1 

i 
i 
1 
4 
0 
0 

8 
R 
8 
3 

8 

8 
3 

6 
1 

0 
0 

1 
1 
u 
II 
11 

7 
1 
C 

5 

x 

Character of sky. 

A t  Bun. I I n  general. 

I 
9 

10 
10 
10 
10 
11) 
10 
8 

10 
10 
1 (I 
10 
11) 
9 

I 
!I 
7 

. . . .do . . . . . . . . . 

. . . .do . . . . . . . . . . . . .do . . . . . . . . . 

. . . .do . . . . . . . . . 
Pnrtly doudy  . 
Clear . . . . . . . . . 
. . . .do . . . . . . . . . 
. . . .ill> . . . . . . . . . 
. . . .do . . . . . . . . . 
. . . .du . . . . . . . . . 
C'l~,UiIlg . . . . . . . . . . . I l l #  . . . . . . . . . 
... .d4l 
. . . .<IO . . . . . . . . . 

1 'lOU4ly . . . . . . 

. . . . I l l>  . . . . . . . . . 

. . . . d O  . . . . . . . . . 
..  .. .. ... 

Few cirsuH. 

Fey cirrus in north. 
2 cirrus uear sun. 
9 cirrus; very tiire. 
I j  rirrus: very tine. 
NtI ~Inllds. 

1 frad 0 umii iul  us. 
Ftw cirri,-stratus in south. 

9 rirrua iienr CUD. 
1 pirrus: 9 cirncstratiis; rnlar 
10 cirru-rt.ratux; solar Iialu, ?Yc 

10 cirrLcstratua; uu shadow. 

114,. 

I h .  

110. 

1)U. 
l k 8 .  

Ilalo, 22c 
' rsdiua. 

I radius. 

5 cirni-stratufi; uo hliarlow. 

7 . . . .il4B 
7 . . . , 8 1 4 )  
7 . . . .I l l ,  
t; Oli, 
6 / : : : : d o  
3 . . . ,818, 
3 . . . .111, 

3 . . . .do 

radius. 
rad ius. 
radiiis. 

Fine ,:irrus ores inost i ,fsliy. 
I O  ci rra b-st rat us. 
5 virrus: 4 cirroi-stratus. 
5 rirrus; 5 cirro-stratus; solar halo, 22" 
1 4,irrus; s t.irm-stratus: a<,I:ir halo, 
3 cirrus; i cirr+stmtus; solar halab, 220 
10 cirS+rtratlls; nu shadow. 

110. 
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TABLE 9.-PgrheJiometer obeervations at Black Mountain, N. C.-Continued. 

~ 

Cloudy ...... 1 alto-stratus; 9 cumul+stratus; sun not risible 

... .do ......... 1 cirrus; 2 altarstratus; 7 cumulus. ... .do ......... 9 altwstratus; 1 cumulus. 

nffer 1st rearling. 
2 0 6  p. m.. 
3:11 p. U I . .  

11:05 a. N. . Narch 12. 

21. M 
37.75 

23.6C 

2:06 p. m. . 
1049 a. m . .  
11:s a. N.. 

3 1 1  p. 111.. 
March 13. 

21.72 

27.50 
16.00 

38.0(1 

o ! . . . . d o  ......... 
0 ... .do ......... 
0 .... do ......... 
3 1 . .  . .41u ......... 
3 ... .do ......... 
4 Light haze . .  .. 
4 Light LDg ..... 
7 Light haze..  .. 
Y .... .<lo ......... 
8 I. .. .do ......... 
I C'lwrlv ....... 1 Part]? clniidy. 

10 stratiis; no shadow. 
Do. 

10 stratus; sun not visihle after 1st mading. 

9 ~ ~ t n - t ~ u l l l u ~ l l S ~  1 cuIUu~+stratua~ uo BhRdow. 
5 alto-uuiuulus~ 5 cuiiiulu-rtratoa: no rjhadow. 
5 altaccomulus; 1 c u u i u l ~ t r a t u s .  

No clouds. 
Few frayto-cuiuulus in south. 
Fvw cuiirulus. 
3 ruiiiulus. 
9 cuiuuln-stratus. shadow with 3d reaglinE. 
9 ~~i i l i lr l lo-~tratl lsf  no shadvw with 4th readinp. 

11:s~ a N . .  

648 p. 111.. 
1:a p. N . .  

Narch 18. 
7:11 a. 111.. 

11. w 
30.22 
77.50 

81. 75 

10:34 a. N .  . 
11:33 a. IU.. 

5 2 3  p. I U . .  

201 p. In.. 
3:33 p. m.. 

31.00 
16.25 
20.75 
43. 75 
71.25 

4 ' Partly cloudy. 
10 clear ......... 

1 cirrus; 1 alto-cuuiulus; 6 curnulo-stratus. 
1 cumulurc. 

9 Clear ......... 
4 .... d o  ......... 
i .... do ......... 

8 Cloudy ....... 
10 .... do ......... 

10 C:lrar .......... 
10 Partly c l U 1 l d V .  

Few cirrus. 6 cuuiolus. 

6 cunlulua. 
1 cumulus. 

S cirrus; 1 alto-stratus; shadow with 33  and 4 th  

7 cirrus. 

7 cirrus. 

reailiugs. 

9 Cirl'~J-st,IatUH; few f~~~t+CUlUll~US. 

11:33 a. 111.. 
12:36 p. m .  . 
!Lo4 p. m. . 
503 p. IU.. 

15.75 
0.00 

22.00 
66.75 

lW2.  

Dec . . . .  
1W3. 

Jan ..... 
Feh ..... 

h'ov ........... 0.891 1,003 1.091 1.693 1.0157 0.947 0.72!) I). 5'23 
U. 651 0. 746 0.85s 0. M2 0.94s 0.877 0.759 (1.549 0.3ti:I 

0.495 0.607 0.7XO 0. X u i  0. $3" 0.837 0. lis5 (I. 508 0.350 
0.348 U.661 0.697 0.h66 0.9% 0.991 0.935 U . 7 3  ...... 0. 2?9 

0.4S9 

.............. 

.............. 
I). 153 
U.1211 

- 

h. 

- 

0 

49.6 

44.9 
36.6 

4 L S  

45.9 
26.9 

43.6 
48. 6 
51. 1 

51.4 
48.4 
9 .3  

6.0 
21.9 
33. 1 
42.4 
49. 8 
48. 4 
31. 4 
14.0 

34.2 
44.8 
61. 8 
b5. 1 
48.3 
41.2 
30. 5 
19.9 
7.6 

6.5 

24.8 

14.0 
27.2 
37. 1 
46.7 
53. 6 
56. 0 w. 4 
10.9 
7. 9 

s. 3 
35. 5 
16. 6 
56.3 
~ 

- 

e. 

- 

1.22 

1.32 
1.56 

1.32 

1.29 
1.54 

1.34 
1.23 
1.19 

1. 19 
1.24 
5.49 

8.05 
2.47 
1. ti9 
1.37 
1.22 
1. 24 
1.77 
3.53 

1.6'2 
1.30 
1. 16 
1. 12 
1.23 
1.39 
1. 79 
2. 67 
6.51 

7.48 

2. 19 

3. 75 
2.02 
1.54 
1.27 
1. 15  
1. 12 
1.20 
2. 69 
6.31 

6. OS 
2. 15 
1.23 
1. 12 
- 

- 

Q'. 

- 

1. 

-- 

OF. 
62 

67 
67 

57 

57 
56 

M 
M 
54 

61 
62 
60 

$2 
57 
61 
6'2 
63 
1 3  
66 
(i.5 

57 
172 
63 
66 
68 
6* 
69 
68 
65 

43 

18 

36 
39 
40 
$2 
45 
4'4 
51 
4s 
'16 

2s 
$2 
52 
54 
- 

- 

R. A 

- 

%: 
76 
7: 

91 

81 
S I  

86 
S4 
87 

73 
67 
7h 

9s 
83 
74 
6s 
6!1 
ti5 
IjU 
61 

$4 
72 
71J 
5.5 
54 
61 
515 
58 
57 

93 

78 

51 
40 
33 
45 
31; 
35 
34 
11 
5? 

93 
65 
45 
37 

~ 

- 

<ky. 

-- 

0 

0 
0 

0 

0 
I) 

0 
0 
0 

1 
I) 
5 

7 
I( 

x 
4 
< 
5 
I 
I 

1 
\ 
S 
Y 
9 
IJ 
c: 
Y 
4 

1 

3 
6 
'i 
X 
R 
8 
S 

7 

8 
8 
S 
5 

* 

Wind. I Character of sky. 

In general. 

~- 

Vel. 
B. P. 

Dir. 

Inch. 
0.418 

0.482 
n. 499 

0.'432 

n. 417 
0.417 

0.360 

0. 360 

0. 40'2 

0. 347 

0.373 
0.412 

(I. 256 
0 387 
0 40'2 
I I  378 
I). 402 

IJ. 387 
0. . IS  

0.387 
U.3Y7 
0. 4w2 
0. 547 
0. StiO 
0.417 
(I. 4w2 
0. 4u2 
0.347 

I). 256 

0.256 

0.103 

0. os1 
0.113 
I). 10s 
0.11s 
(1 130 
(I. 151) 
(I. 164 

0. 136 
(I. 172 
0. 172 

n. 417 

o.nw 

n. IW 
____ 

[when. 
27.71 

27.74 
27. 72 

27. i 7  

27.71 
27.71 

27.73 
27.71 
Pi. 70 

27. 76 
27.71 
27. 67 

27.75 
27. i Y  
2 i .  79 
27.79 
27.79 
27. 77 
2;. 76 
27, 71; 

27.36 
5 . 3 7  
L i .  35 
27. 37 
2 7 . x  
2 i .  37 
27. Bh 
27. 39 
27. 41 

27.59 

27.60 

If. 11. h 
10 

6 
6 

10 

1 (J 
9 

3 ; 
; 2 

1 
4 
4 

12 
7 + 

Ill 

4 
3 
3 

5 

10 
9 

i n  
20 

20 

24 
24 
21) 
"0 
i n  

15 
13 
12 

3 
1 
4 
4 

2n 

- 

% 

3. 5 
3.0 

0 8  

1. 2 
1.0 

2.6 
0 9  
1.2 

5. s 
(1. 8 

: % , I  

35.9 
44. x 
44 2 
38. IJ 
10. Ij 
11.5 
15.2 
33. 0 

6 .4  
41. s 
UI. 6 
43. 4 
Si. !I 

5. 2 
40.0 
s. 7 

40. 7 

12.4 

3s. 3 

23.2 
30.0 
45. 2 
u. 
43. 2 
4 . 5  
43. ti 
.I2. 2 
52. X 

40.6 
47. 11 
47. 2 
47. 1 

..... 0.001 

0.506 
0. 023 

0. 1P2 

0. 331 
0. 001 

0.004 
0.016 
0 . 0 2  

0. w s  
0.005 
0.3u-I 

0.115 
0.5nJ 
0. 716 
0.570 
0. 100 
(I. .%4 
0.735 
0.374 

U. 263 
0. 926 
0. 988 
(I. 9815 
0.529 
0.925 
0. b64 
0.6Y2 
0.3U6 

0. 026 

0.124 

0 301 
0.672 
0.788 
0.446 
0.90s 
0.877 
11. 887 
0.4% 
U. 196 

u. 27' 
0.658 
0. S5Y 
1.017 

0.001 

0.550 
0.025 

0. 15.1 

0.359 
0.001 

0.004 

0.002 

0.035 
0.005 
0.330 

0.125 
0.635 
0.767 
0.946 

0.5s0 
0.799 
0.407 

0. 288 
1.007 
1.074 
1.072 
0.575 
1.005 
0.939 
0.741 
0.333 

0.w2s 

0.135 

0.327 
0. 730 
0.457 
0.96Y 
0.947 
0. 953 
0. !I64 
0.530 
0.213 

0.296 

0.533 
1.10s 

0.017 

11. 10s 

n. 715 

5. 

7. 
8. 

Be. 

Be. 
SI?. 

e. 
e. 
se. 

5. 

SP, 

u w. 
SU'. 
SU'. 

f.. 
ue.. 
SI'. 
81'. 

e. 
e. 
uc. 

SW. 
st.. 
I1 U'. 
U W. 
11 w. 

n. 

11. 

U W .  
UU'. 
U w. 

u U'. 

UW. 
U\7. 
I1 w. 

ae. 

n w .  

II .... do ........ 10 stratus; light rain; shadow with 2d and 3 d  

0 ... .do ......... 10 atratoy; sun nut visible after 1st mailing. 

readi n y. 
0 ... ......... 10 stratus; no shadow last reading. 

1231  p. m..  
Narch 17. I "0° 

8 3 1  a. U I . .  61. 75 
932 a. N. .I 46.50 

6 1 . .  .,.do-. ........ .I 9 riiiriiilu-strntorj fe.w cirrus. 
4 Light haze ... 5 cuiiiulo-stratiis. 

I 

6 0 1  p. m..  81.25 
Nareh 24. 

7:02 a. IU. . 83.50 

8 3 6  a. N.. 60.25 

7:38 a. IU.. 74.50 
March 25. 

27.69 
27. i U  
2i. 70 
27. 70 
3 . 7 1  
27. 72 
27. i o  
27. t;s 

2 7 , s  u. 

27 .M uw. 
27.8'' ' SW. 

27.85 ~ u. 

844 a. IU.  . 58. OU 

10:36 a. m. . 30.00 
9:37 a. Ill. .I a. 75 

6 0 4  b. m. .I 8% 00 
March 26. 

7:09 a. I U . .  SI. 50 
S:35 a. 111. . 60.00 

10:s a. IU.. 30. (10 
1233 p. IU.  .I 0.50 

10 .... dtl ......... IIU. 
10 .... do ......... Do. 

.. .dv ......... Do. .. .do ....... . I  1m. 

PERCENTAGE OF RELdTIVE HUMIDITY OF THE AIR. only object in making a separate entry under this subheading 
is to indicate whether clouds that could possibly affect the ob- 
served radiation covered the siin or not. 

Tables 10 and 11 give monthly averages of those pyrheli- 
ometer and polarization observations that were taken with a 
cloudless sky, and of all the observations of relative and ebso- 
lute humidity, taken at Asheville and Black Mountain, N. C., 
respectively. The average time at which the pyrheliometer 
observations were taken is stated at the head of each column. 

It will be seen that the radiation was at a maximum in Yo- 
vember, and at a minimum in January, and that the observa- 

TABLE lO.-iUonthly arcrages at A8kei!ille, N .  C. 

Nov ..... ....... ....... 
Dec ..... .............. 

40 

1903. 
..... .... ..... $.I ....... 

V4Pi  IR TENSION, OR ABSOLUTE HUMIDITY, I N  INCHES. 

. . .  
Dw ..... 

1903. 
Jau 
Frh .... .. ....... 5:0'3 5 4 1  

1'. 111. 1'. 1u. ~ _ _  ~~ - 

TABLE ll.--Ai'erages cct Black Mozoitain. N.  C., Februccry 13 to March 26. 

......... 

.... 

Radiation 

tions during the middle of the day at Black Mountain averaged 
but little higher than those at Asheville for the same hours 
during the first half of February, although the former were 

PER('ENTACE O F  POLARIZATION OF SKY LIIiHT (P). 
~~ ~- 

1 I I  I I I I 1  I I I  
1902. 

Dec ..... 55.2 .............. 
Jan ..... ..... ! ... 
Feh ..... .... ....... 43 .21" 'k .R  
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taken at about 200 feet greater elevation, through a clearer 
atmosphere, and with the sun some 10 degrees higher a t  noon 
than were the latter. 

The deficiency in the value of Q for January, February, and 
March, 1903, as compared with the average values for these 
months during previous years, has been noticed by M. Henri 
Dufour: a t  Lausanne, Switzerland, who is inclined to attribute 
it to increased absorption and reflection of radiation by the 
atmosphere, due to the presence of volcanic dust. I n  a letter 
dated July 9, 1903, the Acting Secretary of the Smithsonian 
Institution says: 

The observations made here [the astrophysical olwnTatory at Wabh- 
ington] indicate that the drop in the actinometric readings of which you 
speak is chiefly caused by the increased absorption of the earth’s atmos- 
phere during the present calendar year. 

The investigation of the cause of this apparent decrease in 
the amount of solar radiation received a t  the surface of the 
earth calls for a special stuclyof the absorption of the atmos- 
phere. While it is difficult to distinguish between cause and 
effect in this case, it aoulcl seem that the general atmospheric 
conditions suffice to explain the decrease in the value of Q in the 
observations here presented. During November and the first 

cloudless Sky. After the middle of December there were few 
good days until February, and March was almost continuously 
cloudy until the 23d. When conditions were such that clouds 
formed readily, particularly in the upper levels, the radiation 
was small even although clouds might not be visible near the 
sun. That the radiation is influenced to a greater degree by 
such conditions than by the surface relative or absolute humicl- 
ity is easily perceived by an examination of Tables 10 and 11. 

It is worthy of note that the polarization of sky light fell off 
after December, but the relation between radiation ancl polariza- 
tion appears to be so complicated that its consideration niay 
well be postponed until more observations have been accumu- 
lated. The decrease in the polarization may have been partly 
due to the fact that as the altitude of the sun above the southern 
horizon increased from day to day, so the point a t  which the 
polarization was measured constantly fell nearer the northern 
horizon. 

part of December there were periods of several days of a . l  most 

The free-hand curves in fig. 2 have been constructed by 
plotting the pyrheliometer observations taken under the most 
favorable conditions, with hour angle for abscissas and 0, in 
calories, for ordinates. They show graphically the same pecu- 
liarities in the monthly averages that are seen in Tables 10 
and 11. 
~ 

6Paris, Comptes Rendus, March 16, 1903, CXSSVI, pp. 713-715. 

I n  fig. 3 the observations for each station taken under the 
most favorable conditions have been plotted with the length 
of path through the atmosphere, or E ,  for abscissas and Q for 

ordinates. I n  fig. 4 observations for some of the best days 
have been similarly treated. The curves in both figures show 
that a t  Asheville, for equal length of paths through the atmos- 
phere, less radiation was received cluring the morning than 
during the afternoon, while at Black Mountain the difference 
was very slight. No doubt the smoky condition of the atmos- 
phere at  Asheville was responsible for the deficiency in the 
morning radiation. After the lower layers became sufficiently 
heated to establish convection currents the smoke was carried 
away, even when the surface wind was light, and the atmos- 
phere was thus made comparatively clear in the afternoon. 

Frct. 4.--Varation of radiation with e on selected days. 

I n  figs. 5 and G are shown characteristic diurnal curves of 
railintion for different conditions of the sky. November 10, 
11. 12, ancl 18 were quite clear. except that dense haze was 
recorded on the morning of the 11th and dense smoke on the 
morning of the 1Sth. Under these conditions the radiations 
were depressed to a marked extent, causing a ide  divergence 
between the curves for the different dates during the morning 



1902. 
Decemher 11 ... 
December 13 ... 
Decamber 16.. . 
Decemher 17 ... 
December 18 ... 
Deceniber 23 ... 

9 
85.7 

39.9 
45.2 
39.4 
36.3 
34.8 

.. f... 

...... ...... ...... .. ...... 

...... 
57. 2 

d.7 

69.2 
58.8 
64.11 
61.1 
54.2 

64.8 

...... 
............ 

January 9 . .  ... 
Janiiarv 12.. ... 
Januarg 13.. ... 
January 15.. ... 

4d. 5 
35.1 
36.6 
31.6 

M.9 
65.8 
57.8 
5 L 6  
56.0 
5:1.9 
57.7 
57.2 
58.5 
55. li 
4!l. 0 
55.9 

....... 51.5 ....... 59.9 ....... G4.0 

....... 66.5 

....... 64.5 

....... G4.8 

....... 59.8 

....... 63.9 ....... .w. 5 ....... 55.1 

....... 64 .4  ....... 46.4 

...... ...... ...... ...... 
(i5.5 

54.3 
57.1 
G7.9 
67.8 

...... JanuaG 19.. ... 
January 22.. ... 
January 23.. ... 
January 30.. ... 
Fehruary 4 ... 
February Y ... 
February 13 ... 
February 5 ... 

39.0 
33.9 
39.5 
31.5 
37.5 
36.4 
2% 3 
47.9 

__- 
0 

<53.9 
53. 9 
53. 1 
49.0 
53.1 
22. F 
52  6 
32. 1 x. 1 
51. i 
51.7 
m, s 
w. s 
49. 8 
49,s  
50.3 
50. 3 

___ 
0 

.................... 

................... 

.................... 

.................... .................... .................... 
116.1 
10li. 1 
96. Y 
90. I 1  
86. Y 
77.1 
G7.4 
57.9 
47. $1 
3s. 3 
2s. 3 
1!1. 2 
9 .2  

- 9. s 
-19,s 
-30.2 -m. 2 
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Date. - 

I O .  

Time afler sunset (minutes). 
Remarks. 

10. 1 15. 20. 27. I 30. 

-1-1- 
&.91...?...1 59.6 P 

....... 66.2 
55.1 ~ 56.6 ...... 62.3 

44.2 
41.3 

...... 57.0 

...... 159.4 
December 31 ... 37.0 
Jauuary 6..  ... 28.5 ( ~ ' i r r v t m t u r  o n  w e  s t e 1' n 

horizou. 
Curnulo-stratus iurreaswl; taw 

dark for Iatcr <hserv;rtivus. 
Few cirrus; liylit tiinvkr. 
Rrilliaut muset. 
Few cirrus. 
Light siiiake. 

110. 
Few rirriis; liglit sniike. 

I h ). 
Few cirrus: 1BrilIi;iut huuset. 
Few SI t (1-5 t rat 11s. 
9 cirro4ratu. i :  light m u k e .  
Few alto-str;rtuh; I r r i l l i  n u t  

bllu'et. 

46.8 ....... 57.8 

49.5 ....... 42.1 

F3.2 
56.5 I::::::: 
60.8 I ...... 
51.1 ...... 
tit). 3 1 ...... 
...... 1 ~..... 
54.Y ..... 

hours as compared with close agreement during the afternoon 
hours. 

February 1 2  and 13 were apparently about equally clear, 
but the radiation curves present marked contrasts, that for 
the 12th indicating that the atmosphere was clearing through- 

The curves for January 19 and March 3 and 25 are very 
much flattened during the middle of the clay without apparent 
cause. 

On February 25 the sky was overcast a11 day with cirrus sncl 
cirro-stratus clouds, which became so dense that 110 s h a ~ l o m  
were cast by mnlight after 4 1). m. A solar halo was observed 
from 12:30 p. m. to 3:OO p, in. 

These results indicate the marked variations in the quantity 
of heat that is received at  the surface of the earth from the sun 
from day to day, but the observations will no doubt prove of 
especial value, in conjunction with those macle in other parts 
of the world, for the study of widespread periodic fluctuations 

out the day. 

TABLE 13.-Percentage of polariratioit of s k ~  light at poiiita nt diferriit dit?tci?crPn .from R u n .  

On vertical circle thrwgh sun. 

Rlarch 25. January 8. Jauuary 10. I January 6. 

Sun's- of Dibtances observe< 

point fririu 
of observed 
point r, 

sun. I r. 

~~ 

f'cr c ~ n t .  
- 3. 0 
- 4.0 + 0.5 + 7.7 * 0.0 
+11.4 

27. 4 

41.0 

23. 1 

. . . . . .  

........ 

........ 

........ 

........ 

........ 

r. 

Per real. ......... 
......... ......... ......... ......... ......... 

33.6 
40.1 
43. 0 
44.8 
42.0 
36. R 
27.3 
17.4 
9. 8 
4. 0 

t3.1 
-0. 9 
t o .  3 
4 . 8  
+O. 4 
+I. 1 
+5.9 

___ 

Aziniuth. 1 Altitude. 
~- 

0 

........ ........ 

........ 

........ 

........ 

........ 
X?!l. 1 
X?!I. 1 
227. 1 
311;. 0 
317.1 
H"5. :I 
325.9 
224. 0 
1 . , 4  n 

O I 0  58.5 0 

54.5 l o  ....................... 

60.0 

60.1 -2 

60.1 
61. 7 ....................... ....................... ....................... ....................... 

....................... ...................... 

....................... 

....................... 

....................... ....................... ....................... ....................... 

. ._x. \. 
......... R"'?.:: 
......... ;:L'*. ?, 
......... 3211. !I 
......... x?o. $1 
......... 317.5 
......... 317.5 
......... 31!1.0 
........ 319.0 

4 5 4  
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of this character ancl their relations to weather changes. A 
long series of such observations should also be of value in 
connection with the study of the effect of weather conditions 
upon crop growth. The results thus far obtained are there- 
fore published at  this time without further discussion. 

The observations on the polarization of sky light after sun- 
set in Table 12, and on the polarization at  different distances 
from the sun, in Tables 13 ancl 14 are still to be added. I n  
general, it was found that when the sunset colors were bril- 
liant and extended to the zenith the polarization was less 
than on evenings when the colors were not so pronounced. 

Since the Pickering polarimeter is not well adapted to 
measuring the polarization when at  a minimum, the position 
of the neutral points of Arago, Bremster, and Babinet could 
not be accurately determined. The observations of January 
6 ancl 8 iiidicate that the position of Arago's neutral point 
was about 2.5' above the antisolar point, while those of Janu- 
ary 10 indicate that i t  was about 30' above, but these obser- 
vations in conneotioii with those of February 2.1 and March 
3 and 25 indicate the presence of neutral belts rather than of 
neutral points. 

TABLE 14.-Percaituge of polari-utiori qf sky liyht cct poiitts nt diffrrent tfi8tnncrs from 81111. 

February 24. 

0 

........... 
310.0 
310.0 
311.0 
211.0 
312.9 
YIP. 9 
314. 4 
314.4 
316. u 
316. U 
3'25.0 
325.0 
3'Lli. $1 
326. Y 
325. :1 
32s. 3 
xjn. 1 

hhxilrinui 

.\Ititu<b. 

0 

......... 
30. 2 
30.2 
311. i 
30. 7 
32. 1 
35. 1 
33. 0 
33. 0 
34. (1 

3s. 3 
3% 3 
39.11 
39 0 
39. 5 
39.5 
411 0 

34.0 

Azi niu t 11 
h.<Dlll s11u. 

0 

........... 
"0 
#I 

SI1 
100 
1211 
1 a1 
1GU 
IS0 

"20 
240 

SP0 
3011 
320 
:{#I 

fin 

woo 

2611 

E. 

~~ 

A . r  (.* rrl. 
......... 

+ 1 . 5  
- 7 . 7  
-13. (I 
-13. 5 
- 2". 1 
-11.5 
+- 3.5 
124 .  I 1  
$-34. 0 
+ 30. 2 

"i. n 
+ 4 .4  - s. n 
-12.6 
- Y.!l 
- 5 . 2  
- 2.11 

C L I M A T O L O G I C A L  DATA FOR J A M A I C A .  
Through the kindness of Mr. H. H. Cousins, chemist to the 

government of Jamaica and now in charge of the meteoro- 
logical service of that Island, we have received the following 
table in advance of the regular monthly weather report for 
Jamaica: 

Comparative table of raiwfall j o r  Jtcly, 1,105. 

rlivisious. 

I+r c w l .  
Northeastern divisiuu ................... 25 34 4.42 
Northern division ....................... 
West-ceutral division ................... 26 
Southern division ....................... 37 36 2. i s  

Incht S. 

e. 19 
3. 2:; 
h. I!l 
4.36 

~~~ 

Means ................................ i 100 ~ 139 ~ 4.30 ~ 5.93 

The rainfall for July was therefore below the averag: for 
the whole Islizncl. The heaviest fall was 1S.08 inches at  kings 
Valley in the west-central division; while no rain fell a t  Irish 
Town in the northeastern division or a t  Richmond Pen in the 
northern division. 

~ -~ 

RECENT PAPERS BEARING ON METEOROLOGY.  
Dr. W. F. R. PHILLIPS, Librarian, et?. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on rueteorology or cognate 
branches of science. This is not B complete i d e s  of the 
meteorological contents of all the journals from which it has 
been compiled; i t  shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 

l.lu hgnrizoutal cirrle passing through poiut of 
iuaxim urn pnlarizatiou. 
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~- 
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- 1.0 
-17.4 
- i s . 3  
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the work of the Weather Bureau. 
cated by a -. 
Science. Ne119 I-ork. N .  S .  Vol. IS'. 

Unsigned articles are indi- 

W a r d ,  R. DeC. The Climate of Benguet, Philippine Islands. 

W a r d ,  R. DeC. The Recent Floods. [Note.] P. 91. 
W a r d ,  R. DeC. Rainfall and Sunspots. [Review of article by 

R o t c h ,  A. Lawrence. RIeteorological Obsrrvations with Kites 
at Sea. Pp. 113-114. 

W a r d ,  R. DeC. Climate and C in the Argentine Republic. 
[Review of article by a. Russell Smith.] 

W a r d ,  R. DeC. Kite-fljing in Scotland and the Cyclone Theory. 
[Note on artid? by TV. H. Uiurs.] 

W a r d ,  R.  DeC. C'arhou Diosicle in London Railway Carriages. 
[Note.] P. 155. 

W a r d ,  R. DeC. Health on the Ibtlimu.; o f  Panama. [Review of 
nrticalr 11y Henry L. Ahl~nt.] 

Scieittific Anwricuii Stcppktnrnt. Nrur I-ork. Vol. 56. 
Guarini, Emile. -4 IIethod for the Study oP Storms. P. 23U65. 

Nature. London. Vol. 6s. 
Wilson, W. E. Radium and Solar Energy. P. 222. 
Thorpe ,  T. E. 

Marsha l l .  P. Dust Sturin.; in New Zealand. P. 923. 
S h a w ,  W. N. The Thunderstorm of May 31. P. 247. 
L o c k y e r ,  W i l l i a m ,  J. S .  

L a g r a n g e ,  C h .  The Stiurve of Radiuui Energy. P. 269. 
L o c k y e r ,  William J. 5. A Multiple Liylitning Fla-h. P. 270. 
Bianco, Ottavio Zanot t i .  The Moun'b Phase5 ani1 Thuuder- 

btCIrIlI<. P. 2'16. 
B o y s ,  C. V. Pp. 

1-15-150. 
Qucrrterly Jottrnnl of the R o y d  Npteorologicctl Society. London. Vol. 29. 

Brodie ,  Frederick J. The Piernlriice of Galr.: on the Coabts of 

Dines,  W. H. Formation of Cuniulus Cloud. [Reprint from Sg- 

- Sliriiihage of the Thame< and Lea. [Review of Report by Mr. 

[Note.] Pp. 90-91. 

W. 5.  S. L(1cliyer.1 PI'. 91-!I2. 

Pp. lFiGl55. 

P. 355. 

P. 185. 

" Red Rain " and the Dust Storill of  February 22. 
PI'. 222-223. 

On a Probable Relationship between 
the Solar proininencrs and Cor( I I ~ .  Pp. 257-259. 

The Pasyage o f  Sound through the L4tn~c~sphere. 

the British Ihlaiid? cluriiig the 3U years 1ti'il-lt)UV. 

inons'h 11Irtecirological Magaziue.] P. 179. 

Fitzniaurice.] Pp. 172-1SO. 
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